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MANAGEMENT OF CHRONIC SINUS DISEASE 


FERRIS SMITH, M.D. 


GRAND RAPIDS, MICH. 


The afflicted portion of the public and many members of the medical 
profession feel that the management of chronic sinus disease is a failure. 
The public has been forced to this conclusion by multiple sad experi- 
ences, and the physician to the same attitude by repeated disappoint- 
ments. The phrase “once a sinus operation, always a sinus operation” 
is an axiom heard in every part of the country. This fact results in 
frequent adverse advice from the general physician and is a challenge 
to every rhinologist. 

The recognition, in recent years, of the importance of chronic sinus 
infection in respiratory and in systemic disease has awakened a new 
interest in the problem of management and created a new and greater 
demand for better results. 

There exists on every hand widespread opposition to so-called 
“radical” methods, which has directed the major attention and effort 
of rhinologists toward devising “conservative” and “modified radical” 
managements. Some of these methods have been developed to a high 
degree of technical perfection, but none of them produces the desired 
result in the type of case which is to be considered in this paper. 

It must be understood that I am not discussing the subacute or early 
chronic cases in which the condition will yield to well chosen intranasal 
and systemic medication. Nor do I include that group of cases which 
will yield to medication after conservative surgical treatment intended 
to permit proper drainage and ventilation. I am, on the contrary, dis- 
cussing the large group in which the condition has resisted sufficient 
intelligently applied intranasal treatment to effect a cure and in which 
the pathologic changes are of such a nature and so advanced that no 
type of management can effect a return to normal. This, moreover, 
includes the numerous group of cases in which one or many intranasal 
operations have been performed without relief of symptoms. This 
discussion will be limited to the upper group (fronto-ethmosphenoid ) 
of sinuses, and the maxillary antrum will be dealt with separately. 

It may be well to define what is meant by a “cure.” The ideal cure 
obviously demands the restoration of the normal condition or function, 
but this is too much to exact in any long-standing infectious process. 





From the Grand Rapids Clinic. 
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It can be closely approximated, however. <A clinical cure demands the 
complete removal of the underlying pathologic condition with the mini- 
mum disturbance of function and the preservation of the normal appear- 


ance of the patient. It presumes the complete eradication of infection, 


with its remote signs and symptoms, and the absence of local mani- 
festations. 

The problem of meeting these requirements, either medically or 
surgically, has not been simple. This has been due partly to the anatomic 
location of the disease and the disinclination of both the patient and the 
physician to undertake the necessary management and partly to the 
failure of the physician to appreciate properly the underlying pathologic 
condition. 

The scope of this paper does not permit of illustration and discussion 
of the various pathologic changes in the linings of the sinuses, which 
cannot be resolved into normal tissue by any treatment. It is obvious 
to every observer that infected lining membranes presenting marked 
chronic inflammation with cystic glandular degeneration and glandular 
hyperplasia, marked fibrosis with chronic infection, abscess formation 
in its various stages, chronic periostitis and other changes can never 
return to normal. 

These factors—the anatomic location of the disease, the unwilling- 
ness of the patient and of the physician to undertake the available 
treatment and the failure to evaluate properly the underlying pathologic 
process—have been augmented by the teachings and dicta of practitioners 
in positions of authority who have constantly counseled “conservative 
measures” in attacking diseased sinuses, despite their unsatisfactory 
results, and by the constant advice “‘to remove only the obviously diseased 
portions” of the lining of one sinus and not to disturb the lining of 
another sinus because of possibilities which are far more imaginary 
than real. 

No one is endowed with microscopic vision and, consequently, one 
can depend only on gross pathologic evidences in making such an ill- 
advised selection of tissue for removal. I have examined the linings of 
several hundred sinuses of these types and have never found a section 
which was fit for retention. 

Rhinologists are not in agreement as to proper management of this 
type of sinus disease, nor are they evenly divided in their opinions. 
The large majority of them the world over still cling to various intra- 
nasal methods which fail to produce results, and justify this attitude 
by claiming conservatism and opposing so-called “radical” procedures. 

The late Ross Skillern,t who may be considered a leader of this con- 
servative majority, in a paper, entitled “The Ethmoid Problem,” 


1. Skillern, R. H.: The Ethmoid Problem, Ann. Otol., Rhin. & Laryng. 37: 
173, 1928. 
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published in 1927, expressed the prevalent attitude. He urged an ultra- 
conservative management. He pointed out that the prevalent manage- 
ment of chronic disease of the ethmoid sinus was a failure, and he 
advocated a method which depended on ventilation and drainage for its 
result. He traced the unfavorable outcome of long-continued local 
therapy by the attending surgeon. He noted that the patient complains 
of the lack of progress and the physician 


permitted his feelings to prejudice his better judgment, and with the hope that 
fathered the conviction, flew to surgery ofttimes, I am sorry to say, widespread 
and haphazard, with the result of which all of us are, or have been, intimately 
familiar. As I say, once upon a time extensive surgery—that is, an attempted 
complete intranasal exenteration [italics are mine] of the ethmoid—was indicated 
when this impasse between the ethmoid infection and the attending surgeon pre- 
vailed. 

We have learned that by applying surgery we have only been cohabiting with 
chimeras and begetting specters, for who, indeed, has ever contemplated an eth- 
moid some months after a so called complete exenteration, with its conglomerate 
mass of hypertrophied and scarred mucosa, fibrous tissue and bone bathed in pus 
and carpeted with crusts, that has not, indeed, seen a specter, and a very horrid 
one at that, particularly if he himself had performed the operation? 


Skillern, in these paragraphs, vividly and accurately described the 
picture of an incomplete operation leaving residual infected membrane 
and bone. He wrote later in the same paper as follows: 


I am also quite aware that even with this structure (uncinate process) out 
of the way the entire ethmoid labyrinth cannot be removed endonasally, but as a 
matter of fact that is almost never indicated, as all the cells are not always affected, 
at least to the same extent as to require complete exenteration. 


How can one decide this about the cells that cannot be seen ? 


It will be seen that to resort to extensive surgery at this time with the hope 
of radical cure is the acme of fatuity, but something must be done, and very 
quickly at that, if we hope to retain the confidence of our patient. 

Once upon a time, yes, once upon a time red flannel underwear was all the rage, 
flies were swarming in every dining room and we took a bath only on Saturday 
night. But this has all changed, so it should be changed so far as the ethmoid 
is concerned. 


The last statement applies equally to all of the sinuses of this group. 

The “change” that Skillern recommended is the removal of the 
middle turbinate to improve ventilation and drainage in an intact eth- 
moid capsule and local treatment with a strong solution of mild silver 
protein. 


Such treatment may be adequate in certain cases of hyperplasia in 
which the cells are still air-containing. It is absurd to attempt to cure, 
by such a conservative measure, a sinus containing an old pyogenic 
membrane or one walled with diseased bone. 
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It is plausible that the establishment of proper mechanical and 
physiologic conditions may well restore to normal a sinus lining that 
is the site of simple edema, subacute or chronic inflammation of the 
epithelial structure and the superficial layers of the tunica propria, or 
even the early hyperplastic states that are characterized by early forma- 
tion of polypi. On the other hand, it is hardly conceivable that the 
establishment of drainage through the ostium, or even more extensive 
drainage with added irrigation, ventilation and medication, can materi- 
ally affect some of the more marked chronic pathologic conditions. I 
have in mind multiple cysts, multiple abscesses in the deep layers, peri- 
ostitis, and extensive chronic inflammation of all layers with glandular 
hyperplasia, marked fibrosis and polypoid changes. Practically all the 
normal structure has been replaced in many of these cases, and one 
could only hope to obtain replacement of the diseased lining by scar tis- 
sue. This would be acceptable if there were no isolated pockets of 
disease to maintain the symptoms. Unfortunately such extensive patho- 
logic processes are frequently characterized by invasions of trabecular 
bone, which resists all treatment other than removal. 

In an extensive experience, I have never failed to find bacteria in 
these chronically diseased sinus linings. They are common in the sub- 
epithelial areas in the early chronic cases and are always found about 
the glands and vessels and in the reticular spaces in the old cases. One 
frequently finds periostitis and osteitis to account for the recurrent 
symptoms after incomplete removal of the diseased tissue. Pure cul- 
tures are seldom found. Streptococci are almost invariably present, the 
green hemolytic and the hemolytic strains being about equally frequent. 
The commonest accompanying organisms are pneumococci and Micro- 
coccus catarrhalis. 

With these facts in mind it is well to inquire as to what should be 
considered “radical” treatment and at what point “conservative” treat- 
ment is no longer compatible with sound judgment. The term “radical” 
has been and is unfortunate in that it prevents the majority of operators 
from considering their problem with understanding and fully meeting 
its requirements. 

It is time that the rhinologist forgets his prejudices and abandons 
the many intranasal and so-called “conservative radical” procedures 
which do not permit him to operate under direct vision and consequently 


preclude adequate and thorough accomplishment of the purpose of the 


management. In many cases, no operator, however skilful, using these 
intranasal methods, can enter all of the ethmoid cells, nor would any 
one be so bold as to claim more than increased drainage in a frontal 
sinus. One cannot remove safely the pathologic linings of the superi- 
orly placed ethmoid cells or the diseased tissue about the cribriform 
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plate. The failure to do this spells disaster in some instances and con- 
tinuance or recurrence of the symptoms in most of these cases. The 
rhinologist frequently attempts to complete with postoperative treat- 
ments in his office that which he should have accomplished in the oper- 
ating room. He must follow some procedure which permits him to 
see clearly every vestige of diseased tissue and to deal with it accurately 
and safely. This must be accomplished without deformity and with 
neither functional nor cosmetic disability. Such a procedure demands 
a direct approach and a practically bloodless field. 

All rhinologists recognize the dangers of complete removal of the 
diseased tissue high in the nose and prefer to discharge their patients 
living with incomplete removal than to risk the fatal outcome of 
attempted completion. More important than this is the anatomic impos- 
sibility of reaching all of the involved area by the intranasal approach. 

Would it not be safer, saner and evidence of better judgment to 
approach such a situation directly in a practically bloodless field which 
is under full vision than to follow the universally common practice of 
attempting to work from below upward into a dangerous area in the 
presence of more or less free bleeding and with the certainty that the 
most skilled effort cannot thoroughly clear the area of disease? Is it 
“radical” to accomplish in a single procedure surgical intervention which 
produces almost 100 per cent of favorable results? Would it not be 
more accurate to call this a complete operation on the sinus? 

This type of operation almost invariably produces a satisfactory 
result when the various details are scrupulously observed. There is 
a minimum of risk and inconvenience, the procedure is painless and 
practically bloodless, the field may be rendered scrupulously clean, the 
convalescence is comfortable and brief, and there are no permanent 
disabilities and rarely any recurrences of the original complaint. 

The rhinologic surgeon must follow such a procedure if he is to 
regain the confidence of the laity and the unqualified support of the 
consultant who needs his services in the relief of a large group of 
patients. 

Jansen,’ as an assistant in the clinic of Lucae, in 1894, described the 
cardinal principles and technic of this procedure. Ritter,* twelve years 
later, described a technic which is practically identical. Neither of these 
procedures apparently appealed to the rhinologists of this country. 
Knapp,‘ in 1899, described in detail the successful management of a 
group of cases by this method, but this made only a transitory impres- 
sion. 


2. Jansen, A.: Arch. f. Laryng. u. Rhin. 1:135, 1893. 
3. Ritter, Gustav: Deutsche med. Wehnschr. 32:1294, 1906. 
4. Knapp, A. H.: Arch. Ophth. 28:50, 1899. 
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It remained for the late Robert Lynch * of New Orleans to become 
discouraged with the accepted management of chronic sinus disease and 
to adopt the technic described by Knapp as originating with Jansen. He 
made some refinements in it and undertook a vigorous campaign of 
education among his friends and colleagues. He based his claims on 
a considerable series of results of his own and of his friends. He did 
more than any other person to arouse an interest in this method of 


complete management. 

Sewall ° published an excellent survey of the entire situation in 1926 
and clearly described the existing technic, with the addition of several 
essential refinements. He described a method of ligating the ethmoid 
and sphenopalatine vessels so as to render the intranasal field practically 


bloodless. 

I have made some additions to the procedure and developed instru- 

ments to expedite its execution. 
TECHNIC 

All of the sinuses on one side may be operated on during one period. 

The evening before operation the patient is given either pentobarbital sodium 
or sodium amytal. This is repeated one hour before operation in the morning 
or the patient is given a hypodermic injection of morphine sulphate, % grain 
(0.01 Gm.) and scopolamine hydrochloride, 450 grain (0.43 mg.) 

The face is cleansed with soap and water, painted with 3 per cent iodine and 
finally sponged with alcohol to remove the iodine. A black helmet, which exposes 
only the operative field, is drawn over the face and head and fastened with strings 
about the neck. This draping absorbs the light about the operative field and 
markedly increases the illumination in the depths. 

The side of the nose to be operated on is packed with cotton pencils wrung 
out of a solution of epinephrine hydrochloride (1:2,000) containing 10 per cent 
of cocaine. The area of the incision about the inner canthus of the eye is infil- 
trated with a solution of 2 per cent precaine hydrochloride containing 25 minims 
(1.5 cc.) of epinephrine hydrochloride to the ounce (30 cc.). Two or 3 drachms 
(from 7 to 11 cc.) of this solution is sufficient. 

The eyelids are closed by a horsehair suture passed through the marginal skin 
of the upper and lower lids. This protects the cornea from damage by sponges 
and instruments. The dotted line in figure 1 A indicates the incision in the skin. 
This should begin immediately below the eyebrow and curve downward and out- 
ward around the inner canthus of the eye at a point 1% inch (0.6 cm.) mesial to 
it. The incision should be about 34 inch (1.8 cm.) long and terminate 3 inch 
(0.9 cm.) below the canthus. 

The elevation of the skin and fascia on either side of the incision exposes the 
apposition of the orbicularis palpebrarum and quadratus muscles (fig. 1B). These 


5. Lynch, R. C.: The Technic of a Radical Frontal Sinus Operation, Laryngo- 
scope 21:1 (Jan.) 1921; The Technic of a Pan-Sinus Operation, South. M. J. 
17:289, 1924; Ethmoidal Sinusitis: External Radical Approach, Tr. Am. Acad. 
Ophth., 1929, p. 438. 

6. Sewall, E. C.: External Operation on the Ethmosphenoid Frontal Group 
of Sinuses under Local Anesthesia, Arch. Otolaryng. 4:377 (Nov.) 1926. 
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are separated to expose the superior palpebral vessels which branch from the 
angular vessels in the quadratus muscle. At this point the internal canthal liga- 
ment is seen. 

The superior palpebral vessels are incised between two forceps and ligated 
with 00 plain catgut (fig. 1C). The incision is carried through the periosteum 
to the bone. The periosteum is elevated on the lateral side of the incision until 
the ligaments about the lacrimal sac are exposed. These are incised, and the 
sac is turned outward and downward until the duct is exposed in the floor of the 
fossa. 

The periorbita is freed by an elevater from the entire lamina papyracea and 
the floor of the frontal sinus. Care must be exercised not to tear the periorbita 
along the fronto-ethmoid suture, to which it is frequently firmly attached. 

This elevation exposes the posterior ethmoid vessels and the nerve sheathed 
in periorbita which is firmly attached about the posterior ethmoid foramen. | 
disregard the anterior ethmoid vessels because I have never seen more than 2 or 3 
drops of bleeding from their section in several hundred cases. 























Fig. 1—In A, the dotted line indicates the skin incision; the lids are closed 
by a horsehair suture. B shows the exposure of the superior palpebral vessels; 
C, division and ligation of the superior palpebral vessels. 


A self-retaining tractor with a slotted blade of proper size (fig. 2) is passed 
over the posterior ethmoid vessels and opened to expose the entire lamina papy- 
racea. This traction puts the sheaths of these vessels on tension and makes their 
ligation a simple procedure. 

At this point, cotton-wound applicators wrung out of 10 per cent cocaine 
solution are applied for a few moments above and below the sheath to anesthetize 
the posterior ethmoid nerve (fig. 3.4). <A right-angled Yankauer needle, carrying 
no. 0 plain catgut, is passed through the sheath posterior to the vessels and close 
to the retractor. The end of the suture is recovered with a sharp hook. The 
knots are formed outside the orbit and passed into position by a slotted ring tier 
(fig. 3B). The vessels are ligated by the method described by Sewall and incised 
at the bony foramen. The distal ends rarely bleed more than a few drops, but 
in the most troublesome case the bleeding may be controlled by a few moments’ 
pressure with a gauze sponge. 


The mesial orbital wall is perforated through the lacrimal fossa or immediately 
behind it with a sharp perforator large enough to admit punch forceps, with 
which the opening is further enlarged (fig. 4.4). With specially designed heavy 
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punch forceps enough of the posterior margin of the nasal process of the maxilla 
is removed to permit complete exenteration of the lining of the most anterior cell 
and afford a clear view. 

The lamina papyracea is now removed with Gruenwald punch forceps (fig. 5 A), 
leaving a wall *4¢ inch (0.45 cm.) high along the orbital floor, when the condition 
of the bone permits. The same forceps introduced through the nostril removes 
the major portion of the ethmoid cells and leaves the lateral wall of the middle 
turbinal clearly exposed. 

A Sluder ethmoid knife is now gently inserted between the septum and the 
middle turbinal and raised to the level of the cribriform plate. It is turned laterally 











Fig. 2—The periorbita is separated from the lamina papyracea and the frontal 
floor. The posterior ethmoidal vessels and nerve are exposed. 











a 





Fig. 3—A shows ligation of the posterior ethmoid vessels. A needle, carrying 


0 catgut, has been passed through the periorbita posterior to the vessels, and the 
suture is being recovered by a sharp hook. In B, the catgut knots are tied outside 
and slid into position with a slotted ring. 


to fracture the turbinal slightly toward the orbital wall. The punch forceps is 
introduced with the female blade along the cribriform plate, and the middle turbinal 
is punched away without tugging or tearing. The bevel of the female blade of 
the forceps protects the cribriform plate from damage. 

The complete removal of the middle turbinal has exposed the entire anterior 
wall of the sphenoid sinus. The remnants of the ethmoid cells are completely 
removed with punch forceps, and the nasal roof (fovea frontalis) is completely 
freed from covering membrane by the use of small gauze balls instead of metal 
curets. Every vestige of membrane must be cleared away and the bone left 
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scrupulously clean. Any adherent shreds will be freed by a solution of 5 per cent 
trinitrophenol in 35 per cent acetone, which is thoroughly applied to the entire 
operative area. 

One now deals with the sphenoid sinus. A Sluder knife is introduced into the 
ostium and the opening enlarged laterally to admit punch forceps (fig. 5B). 
Only once in several hundred cases have I found it necessary to use a chisel to 
enter this sinus. 

The anterior wall is completely removed from the roof to a point about %4g¢ inch 
(0.45 cm.) above the floor (fig. 6). The punch forceps should be introduced 





— 

















Fig. 4—A_ shows perforation of the lamina papyracea to admit a punch 
forceps; B, removal of the lamina papyracea with the punch forceps. 
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Fig. 5—In A, the lamina papyracea and the ethmoid labyrinth have been 
removed; the middle turbinal is being removed by a punch forceps. In B, the 
ethmoid foveae in the frontal bone are seen along the nasal roof; the anterior 
wall of the sphenoid sinus is exposed; a hook knife is enlarging the sphenoid 
ostium. 


through the orbital opening and held parallel with the nasal roof in removing the 
superior portion of this wall. If it is introduced at an angle through the nostril, 
the distal blade will lie high in the dome-shaped roof of the cavity and part of 
the cranial floor will be removed. 

The mucoperiosteum containing the sphenopalatine vessels is now separated 
from the lower remnant of the wall (fig. 6) preparatory to the removal of as much 
of the floor as possible. 
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A Yankauer needle carrying no. 0 plain catgut is passed behind the vessels 
The ligature is recovered with a sharp hook 


near the nasal septum (fig. 7A). 
This ligation may be 


and tied as described for the posterior ethmoid vessels. 
easily accomplished with Shuster’s automatic tonsil needle. 














Fig. 6.—The anterior wall of the sphenoid sinus is being removed by a punch 


forceps passed through the orbital opening. 




















Fig. 7—A shows ligation of the sphenopalatine vessels near to the vomer; B, 
the formation of a mucoperiosteal flap to expose the bony floor of the sphenoid 


cavity; C, removal of the bony floor with a heavy punch forceps. 


A flap of mucoperiosteum is formed by carrying an incision backward and 
This flap is separated from the floor 


slightly outward from the nasal septum. 
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of the sinus (fig. 7B). The floor is removed until the remaining portion together 
with the posterior wall describes a parabola directed into the nasopharynx 
(fig. 7C). This is frequently difficult and sometimes impossible to accomplish 
with any type of punch forceps. It can always be accomplished with a motor- 
driven, side-cutting bur. 

The lining is now completely removed with a dull separator and small balls 
of gauze. If the membrane is resistant, as is frequently the case, the cavity is 
packed for a few minutes with gauze soaked in the trinitrophenol solution, after 
which the membrane is readily separated. The only exception is the membrane 
in pterygoid pneumatizations, of which I have seen sixteen examples in more 





A 
| 











Fig. 8—A shows a lateral view of the removal of the bony floor of the 
sphenoid cavity. In B, the mucoperiosteal flap is reflected over the remaining bony 
floor. 














Fig. 9.—The floor of the frontal sinus is removed with a punch forceps. 


than five hundred cases. The flap is folded over the remaining portion of the 
floor to furnish a lining and prevent granulation on the cut edge (fig. 8 B). 

The frontal sinus is now entered in the region of its normal opening and the 
entire floor removed with punch forceps and rongeurs (fig. 9). The angle formed 
by the junction of the two tables is beveled so that no crevices remain. The 
lining and the posterior bony wall are treated in the same manner as in the 
sphenoid sinus. 

Only rarely has it been necessary to enlarge the incision in the soft parts 
laterally to permit access to the most extensive sinus. I recognize the existence 
of frontal sinuses which extend laterally to the malar process, etc., and one would, 
in such instances, be forced to extend the incision to meet the requirements of a 
completed operation. 

Two points of importance remain. The lining in moderately or abnormally 
high anterior portions of the sinus may be thoroughly removed without interfer- 
ence with the anterior wall. The cavity is packed with gauze saturated with the 
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trinitrophenol solution for a few minutes to loosen the membrane, regardless of its 
thickness. Frequently, when fibrosis is marked, the membrane may be removed 
en masse. In any event, it may be scrubbed out with small gauze balls soaked 
in the solution and used as a curet. I do not believe that the sharp curet has 
any place in this procedure. Final inspection with a laryngeal mirror should 
reveal scrupulously clean bony walls. 

Finally, a proper drainage duct for the unobliterated portion of the sinus must 
be maintained. The attempt to accomplish this with obturators and long-continued 
sounding is futile in most instances. Barany utilized for this purpose a flap taken 
largely from the upper portion of the septum to cover a portion of the exposed 
periorbita. The procedure is difficult, uncertain, mutilating and ordinarily ineffi- 





A 























Fig. 10—A shows a split skin graft supported by a rubber tube to form 
an epithelialized frontal duct; B, closure of the periosteum, muscle and skin 
with vertical mattress sutures of horsehair; C, the detail of a suture. 


cient. Sewall recommended the preservation of mucosa immediately mesial to 
the opening in the bone anterior to the lacrimal fossa. This flap is frequently 
inadequate in size and consists of membrane which should be removed. 

I prefer to introduce a % inch (1.5 cm.) rubber tube from the sinus to a 
point near the floor of the nose and cover a portion of it to a point above and 
below the opening in the bone with a Thiersch graft taken from the arm or the 
thigh. The tube is smeared with petrolatum, and the skin, raw surface externally, 
is wrapped around its lateral and anterior walls. Deep horsehair sutures are 
passed through the skin and muscle to approximate the soft parts to the graft. 
The graft adheres to the underlying muscle and periorbita and prevents the adhe- 
sion of these structures to the margins of the bone. I have found occlusion of 
the duct in only three of more than a hundred cases. This resulted, of course, 
from unusual contraction of the underlying soft parts after the tube was removed 
on the fourth day. 
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Fig. 11—Lateral and anterior views of the extent of the operative field. 














Fig. 12—A shows right and left self-retaining orbital retractors with inter- 
changeable blades of two sizes. B, heavy punch forceps for removal of bone 
and a sponge carrier for use in the frontal sinus. 
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Deep horsehair sutures are passed through the skin and muscle to approximate 
the soft parts to the graft (fig. 10B). Vertical mattress sutures (fig. 10C) are 
employed to accomplish approximation of both the muscle and the skin. These 
are removed on the third day, and the skin is supported by a gauze strip applied 
with collodion. 

No intranasal dressings are applied, nor is the wound disturbed in any way 
until the fifth day. At this time secretion is removed by gentle suction which 
avoids the denuded areas of bone. Only a few days of such care are required 
until the patient is discharged and permitted to complete his own management. 

This type of management is not applicable to patients who present marked 
involvement of the tables of the skull forming the walls of the frontal sinus. Such 
patients require the more extensive, deforming operation described by Killian and 
Krauss.? 

A few specially designed instruments in addition to the Hajek and Gruenwald 
punch forceps and the various bayonet-shaped rongeurs found in a rhinologic 
surgeon’s equipment are sufficient for the accomplishment of this operation. 

Self-retaining retractors (fig. 12 4) designed for the right and left sides and 
fitted with two widths and lengths of slotted blades facilitate the work. Such 
retractors make it unnecessary to have an assistant in performing the operation 
and prevent the trauma resulting from the frequent adjustment of hand retractors. 

Specially designed, heavy punch forceps of a proper length to permit use in 
the sphenoid cavity (fig. 12 B) render the removal of the heavy bone of the nasal 
process of the maxilla simple and unannoying to the patient. Chisels and mallets 
find no place in this technic. These forceps readily remove the anterior wall of 
the sphenoid sinus regardless of its condition. The heavy Gruenwald type of 
punch forceps is useful in removing the floor of the sphenoid sinus. The sponge- 
carrying forceps are designed for the clearing of the high anterior portion of the 
frontal sinus. Small gauze balls soaked in trinitrophenol solution are employed for 
scrubbing in place of the usual curettage. 


COMMENT 


[ have operated on more than five hundred patients by this method. 
I noted dehiscences of varying size in the sphenoid sinuses of seventeen 
patients and congenital absence of the cribriform plate on both sides in 
one patient. The dura pulsated freely along the entire length of a slit 
representing the area of the cribriform plate. I do not consider these 
areas of exposed dura as dangerous as the freshly exposed dura in the 
presence of a suppurating mastoid. They have been in long con- 
tact with the chronically infected lining of the sinus and have undoubt- 
edly been sealed to the margins of the bone by chronic pachymeningitis. 


The majority of these patients complain of postoperative headache 
but never of pain. The headache persists from three to thirty days 
following operation; the average duration is five days. It is readily 
controlled with acetylsalicylic acid. There is usually a diplopia for a 
similar length of time. I observed a persistent diplopia in one case for 
a year, but have never seen permanent diplopia following this procedure. 


7. Killian and Krauss: Die Killiansche Operation chronischer Stirhohlen- 
enterungen, Arch. f. Laryng. u. Rhin. 13:28, 1902. 
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I noted the recurrence of small polypi in five cases in this group. 
This is a reflection on the operator rather than on the operation. 

In most of these cases the cavity is free from moisture without any 
postoperative management, but a few resist all effort to reduce the 
excess of mucus. This is probably due to some metabolic disturbance 
rather than to residual infection. 

The scar resulting from the incision in the skin is hardly visible 
after two months. The cosmetic disability is negligible. 

There have been five deaths in this series of patients. All of them 
occurred in the first group of one hundred. Two of these fatalities 
occurred in patients with asthma of long standing who died of sudden 
cardiac failure, one eight hours following operation and one twenty- 
six hours afterward. One patient died of streptococcic meningitis ten 
hours following operation. One patient died of necrosis of the septum 
(vomer) with marked sepsis, and one succumbed to necrosis of the 
cribriform plate with secondary meningitis about six weeks following 
operation. 

I do not feel that the two deaths from cardiac disease and the one 
from streptococcic meningitis can be properly charged to the surgical 
procedure. 

SUMMARY 

1. The generally accepted management of chronic sinus disease is 
unsatisfactory both to the patient and to the consultant. 

2. The rhinologist must determine at what point the so-called ‘‘con- 
servative” management is no longer compatible with sound judgment. 

3. He must divorce himself from the bogy created by the term 
“radical” and consider the surgical intervention which produces the 
desired result as “complete.” 


4. The rhinologist must follow a procedure which affords proper 
relief in cases presenting local signs and symptoms, in those presenting 
general symptoms of chronic sepsis and in those in which secondary 
bronchitis and asthma are present. 


5. This operation is carried out under local anesthesia; it produces 
no pain, slight bleeding and only minor postoperative reactions. 


6. The clinical results are, in general, satisfactory. 

















PNEUMATIZATION OF THE TEMPORAL BONE 


G. EDWARD TREMBLE, M.D. 


MONTREAL, CANADA 


The distribution and extent of the cellular system throughout the 
temporal bone vary greatly, both in infants and in adults. In discussing 
this problem, the bone as a whole must be considered and not merely 
the mastoid process. 

ANATOMY 


Anatomically, as is well known, the temporal bone of the fetus con- 
sists of three parts, namely, the squamous, the petrous and the tympanic 
portions. This division still holds at birth or until the squamous and 
tympanic parts become fused into one. The tympanic ring in the new- 
born is a flat semicircle which is open above. As there is no meatus 
at this stage of development, the drum membrane, which fits into a 
groove in the tympanic ring, lies quite unprotected. 

In the new-born the mastoid process does not exist. The stylomas- 
toid foramen lies on the lateral surface of what is later to be the promi- 
nence of the mastoid. The styloid process is still cartilaginous, partially 
if not entirely. Shortly after birth the mastoid process begins to appear, 
and the stylomastoid foramen comes to lie on the inferior surface of 
the temporal bone as the prominence develops. “The mastoid antrum 
is practically always present at birth, even in cases in which the external 
meatus and auricle are underdeveloped.” ! As Cheatle and numerous 


others since have pointed out, this is not the only cell to be seen at this 


age. The lateral wall of the antrum is studded with minute cells which 
enlarge as the mastoid process grows. 

According to Ruttin,’ the otologist divides the temporal bone into 
four parts: the squamous, the petrous and the tympanic portions and 
the mastoid. The anterior part of the mastoid belongs to the squamous 
portion and the posterior part to the petrous bone. Between these two 
in childhood is a fissure through which pus easily breaks to the surface. 
The upper wall of the external meatus is formed by the squamous por- 
tion ; the posterior wall is made up of the mastoid, while the anterior and 


Read before the McGill Reporting Society, Oct. 20, 1933. 

From the Otolaryngological Department of the Royal Victoria Hospital. 

The specimens photographed are from the author’s collection in the McGill 
Museum. 

1. Ruttin, E.: Personal communication to the author. 
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lower walls come from the tympanic portion of the temporal bone. As 
the mastoid process develops in the early years of life, the immature 
cells on the lateral surface of the antrum spread outward and backward, 
and in 80 per cent of cases the whole prominence becomes hollowed out 
by the age of 3 or 4 years. In the remaining 20 per cent, however, 
normal cellular development fails to occur. Pneumatization in these 
cases varies from dense bone with small cells to solid bone which is 
acellular. 

Most writers describe four types of mastoid bone, depending on the 
cellular arrangement: (1) the pneumatic, (2) the diploic, (3) the mixed 
(pneumatic and diploic) and (4) the sclerotic. 

In a pneumatic mastoid the bone is hollowed out by large cells which 
intercommunicate with one another. These cells are lined with a deli- 
cate membrane which is a continuation of the mucous membrane of 
the tympanic cavity. It is closely united to the periosteum and has a 
layer of nonciliated squamous epithelium but no glands. Frequently 
one finds in a mastoid of this type that the cells, besides containing air, 
have “membranes of connective tissue and branch-like bands, especially 
across the antrum.” * 

The diploic mastoid is formed of dense, compact bone. It consists 
of small cells lined with periosteum which are filled with bone marrow. 
This marrow contains various types of cells—fat cells, large and small 
lymphocytes, polymorphonuclear leukocytes, etc. 

The mixed type is made up of pneumatic and diploic cells combined 
to a varying degree. Here the features of both bones are found. At 
times pneumatization has progressed to such an extent that the bone 
is comparatively cellular, while at others the cortex of the mastoid is 
dense with only a few groups of scattered cells. 

The sclerotic or eburnated bone is fortunately rare. It consists of 
hard, ivory-like bone throughout, having few cells present except the 
antrum. 

CLINICAL FEATURES 


Ruttin stated that the progress of an acute otitis media depends on 
the anatomic and bacteriologic factors as well as on the resistance of the 
patient. An acute otitis media in the pneumatic type does not remain 
localized to the middle ear, but involves the entire mucous membrane 
of the mastoid, forming a serous exudate into these spaces. This also 


happens in the diploic and in the mixed type of mastoid. The same con- 


dition, however, cannot take place in the sclerotic bone, as there are 
no cells present. 

2. Politzer: Diseases of the Ear, ed. 6, London, Bailliére, Tindall & Cox, 
1926, p. 46. 
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Opinions differ as to which type is the most dangerous in acute 
infections of the mastoid. Many consider the pneumatic type to be the 
most favorable, as the symptoms appear early, and on account of the 


large air spaces infection tends to break down the thin partitions and 


open to the outside rather than through the inner table. This cellular 
arrangement, however, makes the mastoid less resistant to infection, 
and the large surface of the mucous membrane presents a great area 
for absorption of toxins if the infection is a virulent one. 

The diploic, mixed and sclerotic mastoids show increasing resistance 
to infection. Mastoids such as these are considered dangerous, on 
account of the dense compact bone and the grave risk of infection 
spreading into the middle or posterior fossa. Also, in bone with a 














Fig. 1.—Internal surface of a metallic cast with the cells completely filled. 


thick, dense cortex the symptoms are masked, and if isolated groups 
of cells are present there is always the danger of overlooking them at 
operation. 

Ruttin did not entirely agree with this view. He considered the 
pneumatic mastoid to be “the most serious as the bacteria in this type 
are like a culture in a test-tube. Due to the large area of absorption 
everything depends on the virulence of the organism and the resistance 
of the patient. In the diploctic and mixed type there are polymorpho- 
nuclear leucocytes present; that is, policemen to fight against the 
bacteria. Therefore, we can say that the most dangerous is the pneu- 
matic; the diploétic and mixed type are much safer, and a person is 
lucky who has a sclerotic mastoid as he cannot get an acute mastoiditis. 
He can, however, get a chronic mastoiditis with a sclerotic bone, and 
then the risk is very great.” ' 

Generally speaking, pneumatization proceeds in a systematic manner 
from birth until the temporal bone assumes its adult form. Figure 1. 

















Fig. 2.—This figure and also figures 3 and 4 show casts of three adult right 


temporal bones. In each specimen the mastoid process is on the left, the petrous 


tip to the right and the external meatus in the center, painted black. Figure 2 is 
an example of a pneumatic mastoid with large, discrete cells. 





Fig. 3.—A 
small cells. 

















Fig. 4—A sclerotic mastoid with the lateral sinus and emissary vein quite 
exposed. The mastoid antrum (between the lateral sinus and the external meatus ) 
is practically the only portion of the mastoid which is cellular. 
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a corrosion cast of the right temporal bone of a child about 4 years 
of age, shows exceptional cellular development. In corrosion casts, as 
a rule, only the spaces in the mastoid and petrous portions take up 
the metal, and the thin, flat squamous part dissolves away on immersing 
the specimen in hydrochloric acid. In the foregoing case, the whole 
of the squama was filled with communicating cells which formed a 
complete mold, together with the mastoid and petrous portions of the 
bone, including, of course, the labyrinth. 


PREPARATION OF MATERIAL 


An attempt was then made to obtain dried temporal bones showing 
a very pneumatic, a diploic and a sclerotic mastoid. Suitable bones were 


found by means of roentgenograms, the sclerotic bone being obtained 
from a person with a definite history of chronic suppurative otitis media. 
Fusible metal was injected into these bones, and the accompanying 
photographs show the results (figs. 2, 3 and 4). 

The question naturally arises as to why one mastoid bone is hollowed 
out by large cells, another is filled with small cells, another has scattered 
groups of cells and still another has no cells. It is also difficult to reason 
why a skull may have a pneumatic mastoid on one side and a sclerotic 
type on the other. Although a great deal of thought has been devoted 
to the subject, the factors which determine the type and texture of the 
mastoid have never been definitely proved. 

As long ago as 1683, Duverney recorded the presence of fluid in 
the middle ear of the newly born. Since that date liquor amnii, vernix 
caseosa, meconium and even pus have been reported in the tympanic 
cavity.* 

Histologically, nearly 60 per cent of all new-born infants show a 
foreign body otitis media of this kind. Clinically, these otitides are 
usually overlooked. 

In the fetus and at birth the middle ear is completely filled with a 
myxomatous mass resembling Wharton’s jelly, which shows under the 
microscope undeveloped connective tissue with spindle-shaped cells. This 
jelly-like substance, called by Tréltsch the mucous membranous pad 
of the labyrinthine wall, often shows signs of resorption and degenera- 
tion even before birth. On the first breath of the infant a cleft appears, 
and this rapidly enlarges as respiration and deglutition allow the entrance 
of air into the tympanic cavity. As this gelatinous substance, which 
is an excellent culture medium for bacteria, disappears, the tympanic 
space enlarges accordingly. 

The mucous membrane of the middle ear at birth is exceptionally 
vascular and of unusual thickness. This embryonic tissue tends to 


3. Dodds, Gladys H.: Otitis Media with Purulent Meningitis in an Infant 
9 Days Old, Arch. Dis. Childhood 6:71 (Feb.) 1931. 
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shrink, and the submucous layer of the tympanum becomes thinner and 
thinner. Even in the middle ear of the adult there is so little connective 
tissue remaining that only the mucous membrane epithelium is recog- 
nized microscopically. Occasionally in adults some connective tissue 
remains, and when it does occur it is usually along the roof and floor 
of the tympanum. The submucous tissue here is thick, having the same 
character as the gelatinous substance of infancy. Histologically, this 
is found, according to Ruttin,’ “in cases showing chronic otitis media 
and sclerotic mastoids. Temporal bones with cellular mastoids prac- 
tically never show any remains of this gelatinous substance.” 

Pneumatization of the temporal bone at different ages depends on 
the mucous membrane of the tympanic cavity. Wittmaack* proved 
this connection between the growth of the mucous membrane and the 
cellular development. 

“In the presence of a sound and resistant mucous membrane good 
pneumatization is found, with a tendency to spontaneous resolution of 
inflammatory infections. The functional activity of the mucous mem- 
brane is an inherited characteristic. The same thing holds good for 
the nasal accessory sinuses.” * The mucous lining from the antrum 
forms finger-like projections which grow into the mastoid and honey- 
comb the bone. If the mucous membrane does not develop normally, 
or if it is diseased, pneumatization is hindered and the process arrested. 

Wittmaack advanced the theory that in persons with otitis media 
in infancy, before the embryonic tissue disappears, diploic or sclerotic 
mastoids develop in later life. He also considered that an acute otitis 
media became chronic because some gelatinous material remained in 
the middle ear from childhood. According to this theory, the chronicity 
of an otitis media depends on the condition of the mucous membrane 
of the tympanum. If its normal growth is interfered with by disease, 
the otitis media tends to become chronic, resulting in a diploic or sclerotic 
mastoid. Therefore, treatment is of little or no avail in preventing an 
acute otitis media from becoming chronic. 

Mouret and Cheatle many years ago disproved the theory that 


increased density of the mastoid followed inflammatory conditions. 
Cheatle contended that there were three or four definite types of bone 
and that a sclerotic mastoid was the cause of a chronic otitis media and 
not the result of an inflammation of the middle ear in infancy. He 
also held that diploic and sclerotic mastoids are less resistant to infec- 
tion as they are the infantile type and have remained undeveloped. 


4. Wittmaack, K.: Ueber die normale und pathologische Pneumatisation des 
Schlafenbeines einschliesslich ihrer Beziehungen zu den Mittelohrerkrankungen, 
Jena, Gustav Fischer, 1918. 

5. Schwarz, M.: Die Bedeutung der hereditiren Anlage fiir die Pneumatisa- 
tion der Warzenfortsaitze und der Nasennebenhdhlen, Arch. f. Ohren-, Nasen- u. 


Kehlkopfh. 123:161 (Oct.) 1929. 
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At present the evidence seems to support Cheatle’s findings in view 
of the fact that later roentgenograms of children who have had mastoid 
operations show that normal pneumatization has taken place. In a 
cellular mastoid with a healthy and active mucous membrane pneumati- 
zation progresses as a rule in a systematic fashion. Besides a normal 
mucous membrane, the type of bone controls the cellular development. 

In the infant at birth the antrum lies above the external meatus. 
At this age the immature cells situated on the lateral surface of the 
antrum begin to develop. As the temporal bone grows the antrum tends 
to extend backward, and at the end of the first year well marked cells 
are present. During the second year cells appear at the apex of the 
developing mastoid. Wittmaack showed that the normal process of 
cellular formation takes place from birth to the third or fifth year. 
Although the mastoid process assumes its adult form at this age, the 
cells do not develop to their full extent before puberty. Beginning 
in the antrum, minute cells “spread out in a fan-shaped distribution, 
becoming progressively larger as the outer borders of the mastoid are 
approached. Frequently, the terminal cell at the tip of the mastoid is 
by far the largest. The foregoing description applies only to the cellular 


6 


type and does not concern the diploic or sclerotic mastoid processes.” ° 


ACCESSORY CELLS 


3esides the cell formation in the mastoid, pnetimatization throughout 
the temporal bone proceeds in a definite and orderly manner. A number 


of years ago Neumann described a permanent group of accessory cells, 


the knowledge of which is of the greatest importance in performing 
operations on the mastoid. 

In a thorough operation these areas should be carefully searched 
as far as possible for evidence of infection. All necrotic cells or those 
containing unhealthy granulations should, of course, be exenterated. 

Neumann’s description is as follows: 


1. Cells extending into the root and along the zygoma. 

2. Cells along the floor of the middle fossa with the so-called cells of Kirchner 
in the roof of the meatus. 

. Petrosal or “angle” cells. 

. Marginal cells or those behind the lateral sinus. 

. Cells overlying the lateral sinus. 

. Retrofacial cells or cells of Broca. 

. Cells extending under the labyrinth. 

. Cells at the tip of the mastoid. 

. Occasional cells around the bony part of the eustachian tube. 

10. Cells spreading into the squamous portion of the bone should also be added. 


6. Tremble, G. E.: The Clinical Importance of the Mastoid Antrum, Arch. 
Otolaryng. 4:574 (April) 1932. 
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Figure 5 is a photograph of a corrosion cast showing the sites of 
these various groups of cells. 
OBSERVATIONS 


Although the cellular distribution is extensive, the spread of infec- 
tion is usually in one of four directions, namely, (a) forward and 














Fig. 5.—Photograph of a corrosion cast showing the various cell groups, accord- 
ing to the diagram in figure 6. 
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Fig. 6.—Diagram showing the location of the permanent cell groups in an adult 
temporal bone (after Escat). 


upward into the temporal region, (b) forward into the external meatus, 
(c) downward and forward into the neck and (d) downward and 
inward toward the pharynx. 
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Figure 6 shows diagrammatically these permanent cell groups in an 
adult right temporal bone. The arrows also point in the directions in 
which pus is most likely to flow. 

Infection spreading forward and upward from the mastoid with 
swelling in the temporal fossa and the side of the head is usually due 
to involvement of cells in the zygoma or the squama. An additional 
pathway is by way of the diploe. 

Extension forward into the external meatus by way of cells in the 
posterior meatal wall is associated, as a rule, with a deep antrum situ- 


‘ 


ated high. Swelling or “sinking” of the posterior bony wall of the 
canal is caused by infected cells in this region. 

Sometimes an infection breaks through the tip of the mastoid and 
extends downward and forward into or below the sternomastoid muscle. 


This usually occurs in a pneumatic mastoid with a large terminal cell. 


In this type of case, the so-called Bezold abscess, signs of swelling and 


tenderness over the tip and downward into the neck are found, besides 
the classic signs of mastoiditis. 

On rare occasions the pterygomaxillary fossa becomes affected, in 
most cases from necrosis of the roof or sphenoid. ‘This space, also called 
the infratemporal or zygomatic fossa, is “bounded laterally by the ramus 
of the mandible, medially by the lateral wall of the pharynx and ptery- 
goid process of the sphenoid bone, anteriorly by the zygomatic surface 
of the superior maxilla and superiorly by the lower surface of the greater 
wing of the sphenoid and the adjacent temporal bone.” * Dysphagia 
and pain on swallowing following operation on the mastoid in the pres- 
ence of continued fever should make one suspicious of an infection in 
this region. If the process extends, a unilateral swelling can be seen on 
the wall of the pharynx behind the tonsil on the affected side. The 
danger of mediastinitis in undiagnosed cases must be borne in mind. 

At times the cranial nerves are affected in a widespread mastoiditis. 
This is particularly true of the facial and abducens nerves, but on rare 
occasions the glossopharyngeal, the vagus, the spinal accessory and the 
hypoglossal nerves show paralysis. 

Paralysis of the facial nerve, in the presence of an acute suppurative 
otitis media, is due either to a dehiscence in the bone forming the fal- 
lopian canal or to an infection in the deep retrofacial cells. 

In 1904, Gradenigo described a case showing paralysis of the abdu- 
cens nerve associated with a mastoiditis on the same side. This was 
accompanied by pain in the eye, neuralgia of the trigeminal nerve and 
frontal headache. Since that date many similar cases have been reported. 
The abducens or sixth cranial nerve “is purely a motor nerve which 


7. Grant, C. C.: Abscess of the Pterygomaxillary Fossa Complicating Otitic 
Infections, Arch. Otolaryng. 6:845 (Dec.) 1932. 
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is distributed within the orbit solely to the inner surface of the external 


rectus muscle, contraction of which rotates the eye outward.” * Various 
pathways from the mastoid to the abducens nerve at the petrous tip 


have been suggested. Among the theoretical causes of paralysis of 
the abducens nerve may be mentioned an infection spreading inward 
from a necrotic tegmen antri, an extension by way of the canal of the 
tensor tympani, thrombosis of the cavernous or inferior petrosal sinuses 
or a suppurative labyrinthitis involving the nerve sheath owing to a 
subtentorial localized meningitis. Anatomically, the nerve is usually 
paralyzed from swelling or compression of the tissues under the petro- 
clinoid ligament in Dorello’s canal. 

Gradenigo suggested “that the nerve lesion may be an extension by 
continuity from disease involving the apex of the petrous bone.” *® The 
pathway causing this syndrome is thought to be due to an infection 
spreading from the mastoid to the petrous tip by a chain of cells either 
above or below the labyrinth. 

Profant described these two routes of cells as (a) the antrum- 
epitympanic and (b) the hypotympanic. “ 
can always be traced to one of these two routes, embryologically the 


Because anatomically the cells 


cells develop in this manner, and clinically the infection may extend 
from the hypotympanic space as well as from the antrum-epitympanic 
space.” 1° 

Referring to the “mastoid cells,” Ballance '' stated that one is apt 
to pay less attention to “the importance of other parts of the complex 
network of inter-communicating air-spaces which surrounds the tym- 
panum.” In discussing the wide distribution of the cells, he said in 
part: “They sometimes even extend below the cochlea. . . . They 
occasionally attain so great a degree of development as to reach even 
over the aquaeductus vestibuli, so that often more than half of the entire 
petrous contains air-cells.” 

In dried temporal bones into which Wood's metal is injected all 
the cells from the mastoid process to the apex of the petrous bone fill 
with lead, forming one solid mass on cooling. Corrosion casts show 
the extent of these communicating cells whether the molten metal is 
poured into the external meatus, the internal meatus or the internal 
carotid canal. Temporal bones which are completely filled in this way 
invariably show sublabyrinthine cells. These cells are perhaps the most 


8. Kerrison, P. D.: Diseases of the Ear, ed. 4, Philadelphia, J. B. Lippincott 
Company, 1930, p. 187. 

9. Gradenigo, G.: Bull. d’oto-rhino-laryng. 7:37, 1904. 

10. Profant, H. J.: Gradenigo’s Syndrome, with a Consideration of “Petro- 
sitis,” Arch. Otolaryng. 3:367 (March) 1931. 

ll. Ballance, C. A.: Surgery of the Temporal Bone, New York, The 
Macmillan Company, 1920, p. 67. 
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constant in metal casts. They appear to extend, as Profant *° suggested, 
under the middle ear, “below the cochlea; then below the internal audi- 
tory meatus, and finally to the mass of cells under the tegmen of the 


posterior surface of the tip.” 

Connecting cells are also found spreading forward from the antrum 
along the roof of the tympanum, above the superior semicircular canal, 
the cochlea and the internal auditory meatus, to reach the group of cells 
under the tegmen on the superior surface of the tip. 

In conclusion, therefore, it is reasonable to assume that the probable 
pathway of an infection in the mastoid involving the tip of the petrous 
bone and causing paralysis of the abducens nerve is by one or the other 
of the aforementioned routes. 








HISTOPATHOLOGY AND CLINICAL INTERPRETATION 
OF EXPERIMENTAL SINUS DISEASE 


RALPH A. FENTON, M.D. 
WITH THE COLLABORATION OF OLOF LARSELL, PH.D. 


PORTLAND, ORE. 


This research has during the past year been directed along several 
lines : 

1. Acute frontal sinusitis was produced in well nourished cats main- 
tained for two months on the following diets: a diet rich in vitamin A, 
an excess acid diet, an excess base diet, a high sodium diet and a high 


potassium diet. These diets were accurately planned, measured and 


administered under controlled conditions in accordance with lists made 
up by Dr. Ira Manville of the department of physiology. Little change 
in the physical condition of the animals was caused by the diverse diets, 
and no diet seemed to arrest or otherwise influence the development and 
continuance of chronic changes in the membranes of the sinuses. In the 
animals fed a basic diet, however, the more severe cases of snuffles and 
lacrimation were noted. Somewhat less gross disturbance was noted in 
the animals fed the acid diet, the sodium diet and especially the potas- 
sium diet, and the mucosa of the inoculated side, while thickened, 
stripped out easily. The high vitamin diet did not cause any change in 
the progress of the chronic infection. 

2. With the collaboration of Dr. Frank Butler and Dr. Ivan Woolley 
of the department of radiology, a series of cats in which unilateral 
frontal sinusitis had been produced was irradiated with the same 
strength of roentgen rays that had been found empirically safe for the 
treatment of human beings. These membranes were carefully stained 
at intervals of from twenty-four hours to six weeks after the irradiation. 
Marked destruction of lymphocytes and within three or four days a 
considerable influx of large polyblasts and histiocytes took place. Later 
the number of polyblasts diminished, with increased formation of fibrous 
tissue. The ciliated epithelium, at first somewhat damaged, seemed to 
regenerate in the later cases. It seems not unlikely that the massive 
mobilization of histiocytic elements in the early stages is for the purpose 


Read before the American Academy of Ophthalmology and Otolaryngology, 
Boston, Sept. 22, 1933. 

Research authorized and financed by the Council of the American Academy, 
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of phagocytosing destroyed lymphocytes, possibly attracted by their dis- 
integration products. Details of this important work will be published 
elsewhere by the department of radiology. Our participation in the 
research was limited to investigation of the earliest changes in the 
sinuses of cats and to the study of tissues from three cases of severe 
chronic disease of the antrum. These patients complained for a few 
days after irradiation of slight increase of fulness, discomfort and dis- 
charge. Two of the patients were operated on after one month; the 
other after six months. Rather marked fibrous changes were found; 
patches of normal epithelium were present, and in the stroma there were 
numerous plasma cells, especially subepithelially, and a good many large 
basophils. Very few histiocytes and almost no lymphocytes were found 
on the irradiated sides, although they were found in the untreated mem- 
branes. After six months, the usual massive infection with great num- 
bers of polymorphonuclears and lymphocytes in a rather fibrous stroma 
was found. 

3. Calcium lactate, 10 grains (0.65 Gm.) three times a day, was 
administered by mouth for one month to one patient with severe chronic 
disease of the antrum; calcium gluconate, 10 cc. of a 1 per cent solution, 
was given intravenously twice a week for one month to two other 
patients. No irrigation, spraying or other treatment was used during 
the month of calcium therapy prior to operation. These patients showed 
considerable amelioration of their clinical symptoms during treatment, 
the discharge being less copious and less fetid. Another patient to whom 
the calcium lactate was given by mouth felt so much better that he 
refused operation Tissues secured from the others disclosed the usual 
changes of chronic fibrous inflammation, with less edema than ordinarily 
observed, comparatively few polymorphonuclears and lymphocytes, con- 
siderable numbers of cells containing brick-dust granules and numerous 
mucous glands. Many plasma cells were present, and the epithelium 
was badly damaged. 

Irrigation with Locke’s solution twice a week for four weeks did not 
restore damaged epithelium, but apparently favored the accumulation 
of masses of plasma cells near the surface; there were also great num- 
bers of phagocytic cells with reddish granules and marked fibrosis. 


4. With the collaboration of Dr. Lester M. Jones, patients with 


chronic disease of the antrum received injections of irradiated hydro- 
carbon oil twice a week for one month. This was the freshly irradiated 
oil used for the treatment of infected wounds. No antiseptic or immu- 
nizing effect was found on removal of the tissues: in accordance with 
our earlier work, the oil was found to have caused marked epithelial 
destruction and accumulation of polymorphonuclears. 
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5. Repetition of intradermal vaccination experiments on cats with 
one infected frontal sinus—this series employing animals in which the 
infection had reached the chronic stage—produced a slight increase of 
histiocytes and some improvement in the chronic infection, apparently 
in the areas acutely inflamed. 

To recapitulate, apparently, accurately regulated diets of varying 
chemical and vitamin content have little or no effect on the changes from 
acute into chronic sinusitis produced experimentally in the well nour- 
ished cat. 

The roentgen treatment of chronic experimental sinusitis seems help- 
ful to membranes containing many lymphocytes, promoting histiocytic 
mobilization and fibrous healing with intact ciliated epithelium. In 
human membranes already fibrous or containing cysts or abscesses 
roentgen therapy seems ineffective. Membranes previously irradiated 
may become reinfected. 

Calcium therapy for human subjects, when given by mouth, intra- 
venously and by irrigation, seems to reduce the edematous membranes, 
favor phagocytosis and increase the accumulation of plasma cells and 
fibrosis. 

Irradiated oil is useless in the treatment of sinusitis because of the 
clogging of ciliary action and interference with the flow of mucus. 

Intradermal vaccination is useless in chronic experimental sinusitis, 
though it seems to produce areas of local acute exacerbation. 

The origin and function of the plasma cell and the lymphatic drainage 
of the sinuses and its interruption by excessive loading of lymph chan- 
nels with dead histiocytes and other excreted material, causing edema 
of the wall of the sinus, are suggested topics for further research. We 
believe that it has now been definitely established that the histiocyte 
system takes up early defensive measures, particularly in acute sinusitis 
or in acute exacerbations of chronic disorders, and that the plasma cells 
are found in the later stages of practically every type of inflammation 
and repair. 

EXPERIMENTS WITH DIET IN SINUSITIS 

Sinusitis was produced in one frontal sinus each of a series of well fed adult 
cats of similar weight and breed, by methods previously published, and tissues were 
fixed in situ after vital staining by trypan blue, 1 per cent, injected under the 
scalp. The technical work was carried out by Mr. Lyle Bain. 

The following dietary formulas were made up by Dr. Ira Manville of the 
department of physiology, mixed daily by Mr. Bain and fed to the various animals. 


which were caged separately. All had been given the same strain of virulent 
upper respiratory human hemolytic streptococcic infection. 
Diet 1: Rich in Vitamin A 
100 Gm. of freshly ground raw beef 
Equivalent of 25 Gm. of ether extract of carrots (caritol) 
0.6 Gm. of calcium carbonate 
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1.1 Gm. of diabasic sodium phosphate 
2 drops of viosterol 
Aqueous extract, 10 Gm. of yeast 
4 cc. of lemon juice 
Diet 2: Excess Acid 
100 Gm. of freshly ground raw beef 
Equivalent of 25 Gm. of ether extract of carrots (caritol) 
1 Gm. of calcium chloride 
1.1 Gm. of dibasic sodium phosphate 
2 drops of viosterol 
Aqueous extract, 10 Gm. of yeast 
4 cc. of lemon juice 
Diet 3: Excess Base 
100 Gm. of freshly ground raw beef 
2.2 Gm. of calcium carbonate 
1.1 Gm. of dibasic sodium phosphate 
Equivalent of 25 Gm. of ether extract of carrots (caritol) 
2 drops of viosterol 
Aqueous extract, 10 Gm. of yeast 
4 cc. of lemon juice 


Diet 4: High Sodium 
100 Gm. of freshly ground raw beef 
1.3 Gm. of sodium bicarbonate 
1.1 Gm. of dibasic sodium phosphate 
Equivalent of 25 Gm. of ether extract of carrots (caritol) 
2 drops of viosterol 


Aqueous extract, 10 Gm. of yeast 
4 cc. of lemon juice 
Diet 5: High Potassium 
100 Gm. of freshly ground raw beef 
0.15 Gm. of potassium carbonate 
Equivalent of 25 Gm. of ether extract of carrots (caritol) 
2 drops of viosterol 
Aqueous extract, 10 Gm. of yeast 
4 cc. of lemon juice 

Five animals were infected on Feb. 6, 1933, and the foregoing diets were started 
the following day and carried on until April 8. Five other animals were infected 
on February 8 and dieted until April 10. Following is a detailed protocol of each 
animal. 

Cat 301.—Diet Rich in Vitamin A.—On Feb. 6, 1933, the right frontal sinus 
was infected with hemolytic streptococci in gelatin culture. No marked reaction 
was evident in this animal until March 19, when a marked nasal discharge was 
present, accompanied by a watery discharge from both eyes. Throughout the 
experiment this cat was a very voracious eater, consuming his food rapidly at each 
feeding. 

On April 8, the cat was killed, and the portion of the skull containing the 
frontal sinuses was fixed in Zenker’s fluid and formaldehyde. Hardening, dissection, 
blocking, sectioning and staining were carried out as in previous experiments. 
When the animal was killed there was a slight discharge from the eyes, but none 
from the nose; the general condition was good. 
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The gross appearance of the membranes of the sinuses on dissection was: The 
left membrane (noninfected) was slightly more thickened than the normal mem- 
branes found in previous work; it was dissected in toto. The right membrane 
was more markedly thickened than the left. There was no gross evidence of a 
discharge or a retention of the culture medium injected at the time of infection. 

Microscopic examination showed: The mucosa of the left membrane was 
somewhat thickened. The epithelium showed some injury, leukocytes migrating 
through it. The tunica propria was thickened and filled with lymphocytes and 
polymorphonuclears, some plasma cells and a few histiocytes. The lumen contained 
pus cells. The blood vessels were injected. The membrane was probably sec- 
ondarily infected from the right side. 

The mucosa of the right membrane was greatly thickened. The lumen con- 
tained massive exudate containing numerous pus cells. The cilia were abnormal; 
there were numerous goblet cells; the epithelial elements were taller than normal. 
The tunica propria was edematous and very vascular; there was some fibrosis. 
The most prominent feature was the great number of plasma cells, arranged in 
from twelve to fifteen layers parallel to the base of the epithelium near the surface, 
and diffuse but numerous at deeper levels. There were some lymphocytes, leuko- 
cytes and histiocytes, but plasma cells predominated. 


Cat 302.—Excess Acid Diet—No marked reaction was shown by this cat, 
and throughout the test there were no unusual occurrences. The full ration was 
consumed daily. 

When the animal was killed, there was no evident discharge from the nose or 
the eyes, and the animal was apparently in good condition. On dissection the 
membranes appeared grossly to be quite normal. Both sinuses were extremely 
small, and both membranes were very thin and difficult to dissect out. 

Microscopic examination showed: The mucosa of the left membrane was 
normal in places, but elsewhere it was much thickened, with numerous lympho- 
cytes in follicle-like masses and plasma cells; there were a few histiocytes. 

The mucosa of the right membrane (infected) was thinner than that of cat 301. 
The epithelium was intact and normal save for unusually large goblet cells and 
much infiltration with polymorphonuclears. The tunica propria was about normal 
in some places; elsewhere it was filled with lymphocytes and was somewhat 
thickened. The lymphocytes tended to be arranged in follicles. 

The four animals in the second series showed reactions much more marked than 
those in the animals started on the diet a few days earlier, perhaps because of 
increased virulence in the culture owing to the lapse of time. The same culture 
and quantity inoculated were used. A fifth animal died two days following infec- 
tion, from an undetermined cause. 


Cat 306.—Excess Acid Diet—This animal, one of the second series, received 
the acid diet from February until the early part of April. It was dull and lethargic 
and did not take its food well. When killed, both nostrils were plugged with 
exudate, and there was a watery discharge from the eyes. The general condition 
was fair. 

On dissection, both membranes were removed with difficulty from the small 
sinuses; both were thickened, the right very much, with culture medium in its 
lumen, 

Microscopic examination showed: The mucosa of the left membrane was 
about twice the normal thickness and somewhat injected. A mass in the lumen 
was filled with leukocytes and blue-staining ovoid bodies, perhaps culture medium ; 
its presence in this sinus was unexplained. The epithelium was considerably 
damaged; the cilia was absent; the cells were tall; numerous migrating leukocytes 





i 
4q 
4 


Bieta ee 








188 ARCHIVES OF OTOLARYNGOLOGY 


were passing through. The tunica propria contained bundles of fibrous tissue and 
glands extending down from the epithelium; there were numerous plasma cells 
and lymphocytes and a few histiocytes. 

The mucosa of the right membrane (infected) was three times the normal thick- 
ness. There were some injury to the epithelium with spotty loss of cilia, occasional 
migration of leukocytes into the epithelium, numerous goblet cells and no breaking 
down of the epithelium at any point; some glands extended into the tunica propria. 
The tunica propria looked like a chronically infected human membrane. It was 
thickened and slightly edematous, with some fibrosis. Numerous plasma cells 
were scattered without definite arrangement; groups of lymphocytes tended to form 
small nodules; there were few polymorphonuclears and histiocytes. 

Cat 303.—Excess Base Diet—This animal showed more marked symptoms 
and by March 5 was rather lethargic; after ten days, during which not all the 
diet was consumed, the general condition improved, and feedings were eaten until 
the end of the experiment. Sneezing was present for some time before the cat 
was killed, and evident nasal obstruction and a discharge from the eye were noted. 
On dissection the left membrane was slightly thickened; the right appeared normal, 
it was fragile and easily torn. 

Microscopic examination showed: The mucosa of the left membrane was 
thickened; there was some injury to the epithelium, with migration of leukocytes 
through it; there was a patchy loss of cilia. The tunica propria was somewhat 
thickened and very vascular; there were numerous lymphocytes in scattered 
masses, with many plasma cells and some leukocytes. 

The mucosa of the right membrane (infected) was thickened in patches; the 
epithelium was normal. The tunica propria was somewhat fibrous, but thin, 
except in patches. There were follicular masses of lymphocytes here and there; 
plasma cells were predominant in thickened patches. Much of this membrane was 
quite normal in appearance. 

Cat 304.—High Sodium Diet.—This animal had no more marked reaction than 
the others with the exception of more pronounced sneezing. The full diet was con- 
sumed daily. When the animal was killed, there was some watery discharge from 
the nose and eyes. On dissection the left membrane was extremely thin, like 
tissue paper; the right was slightly thicker, but little more than normal. 

Microscopic examination showed: The mucosa of the left membrane was very 
thin, but normal in appearance. 

There were an unusual number of large goblet cells in the epithelium of the 
right membrane (infected); otherwise the membrane was normal, with no 
thickening. 

Cats 308 anv 309.—High Sodium Diet—These animals from the second group 
were caged together; they were not very active and on some days did not consume 
the full ration. When killed, cat 308 showed some discharge from the eyes and 
nose. The left membrane (infected in this animal) was thickened, and the lumen 
was full of exudate; the right membrane was thickened but the lumen was free. 

Microscopic examination of the membranes of cat 308 showed: The mucosa of 
the left membrane (infected) was greatly thickened; the epithelium was filled 
with leukocytes; the cilia were short or absent; there was some folding of the 
epithelium into the tunica propria. The tunica propria was very vascular and edema- 
tous, with some fibrosis; it was filled with leukocytes and plasma cells. The plasma 
cells were arranged in three or four rows continuously, with large masses at 
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intervals extending deep into the tunica propria. Between these masses were large 
numbers of scattered plasma cells. Macrophages were fairly numerous, some 
containing polymorphonuclears. This membrane resembled those found after the 
use of the roentgen rays in chronic experimental sinusitis more than any other 
membrane in the series. 

The right membrane was thickened to about five times normal; the epithelium 
was unusually tall, containing an unusual number of goblet cells; the cells were 
taller than normal; there were occasional migrating leukocytes; cilia were present. 
The tunica propria contained large numbers of plasma cells, some arranged in one 
or two rows parallel to the epithelium, the rest scattered throughout the con- 
nective tissue; there were some histiocytes but no polymorphonuclears; the stroma 
were edematous. 

Microscopic examination of the membranes of cat 309 showed: The left mem- 
brane was about normal, with some thickening of the tunica propria in places and 
patches of lymphocytes, plasma cells and fibroblasts. 

The right membrane (infected) was thickened; there was some injury to the 
epithelium, with clumping of the cilia in patches; elsewhere it was normal. There 
was some infiltration by polymorphonuclears. There was marked infiltration of 
the tunica propria by plasma cells, and some polymorphonuclears; the plasma 
cells were in linear arrangement beneath the epithelium; elsewhere they were 
scattered. Except for the absence of any considerable number of polymorphonu- 
clears and the thinner membrane, this membrane looked much like the left mem- 
brane of cat 308. 

Cat 305.—High Potassium Diet.—-Aside from poor appetite from March 15 to 
20, the clinical course was uneventful. There was some nasal dysfunction when 
the animal was killed. Breathing was irregular, and there was no discharge from 
the nose or the eyes. On dissection, the left membrane was normal and very 
thin; the right membrane was slightly thickened. 

Microscopic examination showed: The left membrane was normal. 

The right membrane (infected) showed some patchy thickening; elsewhere it 
was normal save for some increased fibrous tissue and a somewhat edematous 
tunica propria. The thickened patches showed lymphocytes and a preponderance 
of plasma cells; the epithelium and cilia were normal. 


It will be noted that much less tendency to cross infection and a 
rather definitely higher level of healing of the chronic sinusitis occurred 
in the animals receiving the high sodium and high potassium diets than 
in those receiving the high vitamin, acid or basic ration. In such a 
limited series final conclusions cannot be drawn, but it seems manifest 
that diet alone does not greatly modify the course of chronic experi- 
mental sinusitis in the cat. 


STUDIES ON THE EFFECTS OF ROENTGEN THERAPY 


With the collaboration of Dr. F. E. Butler and Dr. Ivan M. Woolley 
of the department of radiology, who had previously with our cooperation 
made a considerable number of observations on cats with chronic sinu- 
sitis irradiated at intervals of from several days to several weeks, we 
undertook to ascertain the very early changes in such membranes. Their 
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conclusions will be published elsewhere. The technic used was as fol- 
lows: 120 peak voltage, 5 ma., 900 roentgens, a distance of 10 inches 
(25.4 cm.), 4 mm. aluminum filter and ten minutes of exposure.’ 

Cat 312.—This animal, with streptococcic infection of the right frontal sinus 
of one month’s standing, was irradiated and stained with trypan blue; it was killed 
twenty-four hours later. 

Microscopic examination showed that the left side was normal. The right 
membrane was double the normal thickness; the epithelium was tall; the cilia 
was largely destroyed; there were numerous goblet cells, irregularly staining; 
there was some migration of leukocytes through the epithelium. The tunica 
propria contained numerous plasma cells arranged in an almost continuous layer 
beneath the epithelium; deeper, they were more scattered. In places there were 
masses of necrotic appearing lymphocytes, with numerous histiocytes in the same 
field. 

Cat 313.—This animal, which was treated the same as cat 312, was killed after 
forty-eight hours. 

Microscopic examination showed that the left side was normal. The right 
membrane was thin and of normal appearance save for an occasional group of 
necrotic appearing lymphocytes. At such points histiocytes were abundant. His- 
tiocytes were also more numerous than usual (for normal mucosa) elsewhere in 
the stroma. 

The infection in this sinus had evidently been overcome before the roentgen 
rays were used. The irradiation evidently killed the lymphocytes, the disinte- 
gration of which appeared to attack histiocytes. 

Cat 314.—This animal, which was treated the same as cat 312, was killed after 
seventy-two hours. 

Microscopic examination showed that the left side was normal. The right 
membrane was greatly thickened; the epithelium was tall; there were numerous 
empty goblet cells. The membrane was macerated in places, epithelial cells being 
detached from the basement membrane, and in some places was broken down 
altogether. But few diffuse lymphocytes were present; there were occasional 
nodules of pyknotic cells, some being normal; there were some polymorphonu- 
clears, occasionally many; there was also seen a considerable number of small 
plasma cells under the basement membrane, with only a few in the deeper stroma. 
There was much edema in the deep part of the tunica propria ; it contained numerous 
histiocytes with trypan blue granules, and considerable numbers of large cells with 
red granules. The latter cells were too large for eosinophils; they had rounded 
pale-staining nuclei and pseudopodial processes. The histiocytes were most 
numerous in and about the lymphocyte masses, toward which they seemed to be 
attracted. 

CasE 1—A man, aged 65, had had bilateral maxillary sinusitis for at least 
two years previously; the left antrum was irradiated, and a double Caldwell-Luc 
operation was performed one month later. 

Microscopic examination showed: The right membrane (untreated) was 
much thickened; the epithelium was tall and contained numerous goblet cells; 
the cilia were intact. The tunica propria was edematous near the epithelium; 
there was marked fibrosis in the deeper layers. 


1. Butler, F. E., and Woolley, I. M.: Roentgen Therapy in Chronic Sinu- 
sitis, West. J]. Surg. 40:379 (July) 1932. 
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The left membrane (irradiated) was much thinner than the right; the epithelium 
had fewer goblet cells; the cilia were somewhat clumped. The tunica propria 
showed numerous subepithelial cells, chiefly plasma cells, and a considerable 
number of very large cells with basophilic granules just beneath the basement 
membrane. 

Case 2—A man, aged 52, had had bilateral maxillary sinusitis for three 
years previously ; the right antrum was irradiated. One month later microscopic 
examination of this membrane showed it to be thick and fibrous, with much edema 
near the surface, a good many deep mucous glands and some cysts with broken- 
down epithelium. There was little injury to the epithelium of the sinus proper. 

CasE 202.—The tissues were secured through Dr. G. L. Boyden of the depart- 
ment of otolaryngology. The patient had received three roentgen treatments for 
chronic bilateral maxillary sinusitis about six months previous to operation. 

Microscopic examination showed marked thickening of both sides; the 
epithelium was about normal in appearance; the cilia were intact. The tunica 
propria was greatly thickened; there was some edema, with much fibrosis in the 
deep part. A subepithelial zone was exceedingly rich in plasma cells, which formed 
a broad band extending inward from the base of the epithelium. Eosinophils were 
fairly numerous; there were some macrophages; numerous lymphocytes were 
interspersed among the plasma cells, occasionally gathered into follicular masses. 
The plasma cells extended deep into the fibrous outer part of the stroma, gradually 
becoming more scattered. Fibroblasts and fibrous tissue preponderated in the 
deepest portion of the membrane. There was considerable injection of the blood 
vessels, and the membrane appeared unusually vascular. The goblet cells were 
inconspicuous and slender, with a small amount of dark-staining mucus. The 
plasma cells appeared to cluster especially about the arterioles and capillaries. 
Rounded, blue to reddish-blue staining bodies of hyaloid appearance and no 
structure were present in places in the deeper part of the membrane; apparently 
they were degenerative products, resembling the Russell bodies seen in aural 


polyps. 


It will be noted that roentgen therapy tends to the destruction or 
disappearance of lymphocytes shortly after irradiation, with an inrush 
of histiocytes and especially of macrophages, later followed by many 
plasma cells; the epithelium is relatively little damaged. The third case 
in a human being demonstrates, however, that even extensive irradiation 
does not protect the sinus against exacerbations requiring operative 
relief. Fibrosis was marked in all the slides. 

The appearance of Dr. Butler and Dr. Woolley’s completed study of 
membranes irradiated at varying intervals should attract much interest 
among rhinologists ; it is now in preparation. 


CALCIUM THERAPY 


Case 3.—A woman, aged 59, took 10 grains of calcium lactate three times a day 
for one month. Tissues were secured by a double Caldwell-Luc operation through 
Dr. W. M. Bolton of the department of otolaryngology. 

Microscopic examination showed: The right membrane was much thickened, 
very fibrous and vascular. The epithelium was tall, with groups of goblet cells 
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frequently opening into cryptlike folds. There was considerable subepithelial 
capillary congestion, causing red cells to obscure the picture; there were many 
plasma cells, with few if any eosinophils and some histiocytes. Plasma cells were 
predominant; there was much fibrosis, extending throughout the thickness of the 
membrane. 

The left membrane was much thickened. The tall columnar epithelium was 
partly replaced by stratified epithelium; in other places the surface layer of tall 
cells had been destroyed. Where tall cells were present, they were covered with 
an amorphous deposit which took a red stain. The cilia apparently were destroyed; 
here and there fragmentary patches remained, covered by fine débris. The tunica 
propria contained many plasma cells, and there were numerous granular cells 
beneath the epithelium, fine granules staining brick red, which were rather small 
for eosinophil granules. In the deep fibrous stroma much brown blood pigment 
was seen, both in masses and within histiocytes as small brown granules. Evidently 
there was continued and considerable destruction of blood before extirpation of the 
membrane. A few basophils were scattered throughout the membrane. 

This patient received no washing, sprays or other treatment during the month 
she took calcium lactate; she stated that her discharge was less and that her 
general physical condition improved during this time. Another patient who took 
a similar dosage felt so much better that he refused operation, even lavage of the 
antrum, after the month was over. 

Case 4.—A man, aged 33, had chronic maxillary sinusitis for five years; he 
received 10 cc. of a 10 per cent solution of calcium gluconate intravenously twice 
a week for four weeks, after which the tissues were secured at radical operation 
by Dr. M. R. Steiner, resident in otolaryngology, who was responsible for the 
management of all clinical material used in this research. 

On miscroscopic examination the membrane was found thick and very edema- 
tous, but the epithelium was almost normal in appearance. Numerous mucous 
glands were found deep in the tunica propria. 

Case 5.—This patient, who was given injections of calcium gluconate for one 
month, was considerably improved clinically, but could not be hospitalized for lack 
of accommodations at that time, and did not report when called in later. 

Cases 6 and 7.—The antrums of a man, aged 47, who had maxillary sinusitis 
for one year, and a woman, aged 57, who had maxillary sinusitis for eighteen 
months were washed with Locke’s solution? twice a week for four and six weeks, 
respectively. Considerable improvement in the clinical signs, lessened discharge 
and diminished odor were noted. Tissues were secured for microscopic exam- 
ination by radical operation. 

In case 6 the tall epithelium contained numerous goblet cells. The tunica 
propria was very fibrous in places, with patches of extreme edema. There were 
numerous plasma cells near the epithelium. 

In case 7, the membrane was very fibrous throughout. There was patchy 
destruction of the epithelium. Numerous subepithelial plasma cells in rows and 
phagocytes with red granules were present; elsewhere there was a single layer 
of low cells, and in some places, tall cells. Similar findings were recorded in two 
other cases in which the patients were similarly treated. 


2. Locke’s solution is made up as follows: sodium chloride, 9 Gm.; calcium 
chloride, 0.240 Gm.; potassium chloride, 0.420 Gm.; sodium bicarbonate, 0.200 Gm. 
(dextrose, omitted when used as wash, 1 Gm.) ; distilled water, 1,000 cc. 
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While calcium therapy did not arrest the chronic degenerative 
changes, it seemed to increase the comfort of the patients by reduction 
of edema and mobilization of plasma cells, possibly through increased 
vascularity. 


EFFECTS OF IRRADIATED HYDROCARBON OIL 


In collaboration with Dr. Lester M. Jones of the department of 
otolaryngology, we examined tissues from two young adults into whose 
severely infected antrums irradiated petrolatum had been injected twice 
a week for one month. The oil was prepared by exposing petrolatum 
to the rays from a mercury vapor arc at a distance of 12 inches (30.48 
cm.) for six hours. The oil film was % inch (0.3 cm.) deep during 
irradiation; before use it was diluted with an equal amount of liquid 
petrolatum, the melting point being about 98 F.* 


Cases 8 and 9.—The patients were women, aged 22 and 27, respectively. 

On microscopic examination of the membranes, the epithelium showed consider- 
able’ injury, and the cilia were largely destroyed. Numerous goblet cells were 
present. There was infolding of the epithelium and the tubulo-alveolar glands. The 
plasma cells and lymphocytes were diffused through the tunica propria; the plasma 
cells lay more subepithelially, the lymphocytes about the blood vessels. Much fibrosis 
was seen in the deeper layers. 


Dr. Jones reported similar clinical results in three other cases in 
which injections were made into the antrum, and considered the injec- 
tions of oil useless, even harmful. The reasons are those we advanced 
as a result of experiments made in 1931 and 1932: interference with 
the mucous film and with ciliary action by any oily or glutinous agent. 
The bactericidal action of irradiated oil, which is useful in granulating 
wounds, is checkmated by its interference with the physiologic func- 
tioning of the sinus mucosa. 


INTRADERMAL VACCINATION EXPERIMENTS 


In two cats with chronic unilateral sinusitis we reported intra- 
dermal vaccination with 1 cc. of killed toxin from the same strain of 
hemolytic streptococci used for starting the original infection of the 
frontal sinus ; it will be recalled that the previous year, with acute sinusi- 
tis, a considerable increase in blue granule-containing histiocytes was 
noted, over and above the ordinary normal response to vital staining 
with trypan blue. 

Cat 310.—In the infected right side (of one month’s standing) there was a 


mingled acute and chronic infection. The epithelium was badly destroyed, or 
elsewhere was full of migrating leukocytes. The tunica propria was greatly 


3. Jones, L. M.: The Effect of Irradiated Vaseline in Nasal Pathology, Tr. 
Pacific Coast Oto-Ophth. Soc., to be published. 
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thickened and full of polymorphonuclears; deep therein were numerous plasma 
cells, with some near the surface; but the plasma cells occurred in areas of less 
acute infective type. There were a few histiocytes, mostly in the “newly infected” 
areas. There were many new and greatly injected blood vessels. Fibrosis was 
occurring in the depths of the tunica propria. The lumen was filled with polymor- 
phonuclear exudate. 

Cat 311.—This animal had a similarly chronic infection. In the infected right 
membrane some areas were three times the normal thickness, with normal 
epithelium. The tunica propria under these areas showed numerous plasma cells, 
especially about the blood vessels, and few or no histiocytes. Alternating with 
these areas were areas of acute destruction, with greatly thickened mucosa filled 
with polymorphonuclears, plasma cells and some histiocytes. In such places the 
epithelium was badly broken down. 


Intradermal vaccination affects chronic sinusitis by stirring up areas 
of acute inflammatory reaction, toward which histiocytes seem to be 
attracted. 

Attention is called to a recent Russian study * of the “barrier func- 
tion” of the nose, in which the authors demonstrate actual blockading of 
the lymphatic channels from the turbinates by histiocytes laden with blue 
granules, after submucous injection of trypan blue into the turbinates. 
May not a similar blockade of lymph drainage of the sinus membranes, 
infinitely less adequate, temporarily cause stasis and edema and favor 
the spread of infection into the deeper layers? Such lymphatics, carry- 


ing away histiocytes which have done their work as phagocytes, will if 
choked up spread their infected contents—at least toxins—for some 
distance. Normally they follow the routes mapped out by Mullin’s 
pioneer studies, even to the hilus of the lung. But the Russian study 
and studies made in Italy have not included the lymph channels of the 
sinuses, nor has any work been done on the sympathetic innervation. 


4. Wojatschek, W.: Die Barrierenfunktion der Nase, Ztschr. f. Hals-, Nasen- 
u. Ohrenh. 33:191 (June) 1933. Jossifow, G. M.: Das Lymphgefassystem des 
Menschen, Jena, Gustav Fischer, 1930. Bartels, P.: Das Lymphgefassystem, in 
von Bardeleben, K. H.: Die Anatomie des Menschen, Leipzig, B. G. Teubner, 
1909, vol. 8, p. 130. 





TUBERCULOSIS OF THE LARYNX 


DAVID I. TORIN, M.D. 
PITTSBURGH 


Tuberculosis is almost unique among infections, in that it has, properly speak- 
ing, no period of incubation. Infection of the body is accomplished, and the 
anatomic marks of infection come into being, and may remain indefinitely long 
(for months, years or a natural life-time), and the body meanwhile never exhibit 
symptoms of the disease. On the other hand it is certain that, when active tubercu- 
losis does make its appearance, in the vast majority of cases it is the expression of 
an infection that originated a comparatively long time previously (weeks, months, 
or even years before), and during all this time has resided in the body in a state of 
clinical quiescence, that is, without noticeable effect on the body economy. 


The foregoing fact really owes its recognition less to clinical observa- 
tion than to a laboratory method, the “tuberculin reaction.” A definite 
reaction to tuberculin is generally accepted as a proof of a tuberculous 
focus, quiescent or active, somewhere in the body. This paper will deal 
with tuberculosis of the larynx, a subject to date still in its infancy, 
either because it has not received the attention it deserves or because, 
when recognized, the opinion that little or nothing can be done to alle- 


viate the suffering still prevails. With the advent of routine laryngologic 
examination of all patients with phthisis, the early recognition of laryn- 
geal involvement and proper treatment have resulted in marked improve- 
ment and in cure in many instances. 


ETIOLOGY 


Whether tuberculosis of the larynx may occur as a primary infection 
is not a debatable question any more. Authorities agree that in the 
isolated cases that have been reported the pulmonary focus has been 
overlooked. That tuberculosis of the larynx is secondary to pulmonary 
infection is undoubtedly the prevalent opinion. Many theories have been 
evolved to explain how and why the larynx becomes involved from the 
pulmonary focus, and with these theories have arisen troublesome ques- 
tions, the answers to which are still far from satisfactory. 

The sputogenic theory maintains that it is easily understood how in 
an active case of pulmonary tuberculosis the positive sputum, loaded 
with tubercle bacilli, keeps pouring over the larynx, eventually inoculat- 
ing that organ. The bacilli can multiply and grow in the epithelial 
crevices or fissures, or through the motion of the larynx they can 
become embedded in it. The posterior wall of the larynx, the mucous 


1. Krause, Allen, in Cecil, R. L., and Kennedy, Foster: A Text-Book of 
Medicine, ed. 1, Philadelphia, W. B. Saunders Company, 1927. 
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membrane of which blends with the vocal structure and in which the 
sputum is apt to collect and linger, is the part exposed to vocal insults 
and the favorite site for tuberculous infiltration. Constant irritation 
due to catarrah, overuse of the voice and cough makes the larynx 
most vulnerable. 
To this theory such questions as the following have become attached : 
1. Why is tuberculosis of the trachea and bronchi—where sputum 
accumulates and lingers for even longer periods than in the larynx—rare ? 
_ 2. Why does not laryngeal involvement develop in all cases of pul- 
monary tuberculosis in which cough and catarrah are present? 
3. How can one explain the laryngeal involvement in cases in which 
the pulmonary lesion is circumscribed and has no direct communication 
with the bronchi or trachea? 


4. How can one account for tuberculous laryngitis when there is 
practically no sputum, or the sputum is free from bacilli? 


5. Why does the larynx escape involvement in cases of long-standing 
pulmonary phthisis in which the larynx is constantly bathed in bacilli- 
laden sputum? 

With the attempt to answer these questions, the theory of invasion of 
the larynx through the blood or lymph channel has come into being. 
This theory is especially favored, not only because it answers these 
questions, but because in most cases the tubercle infiltration is a sub- 
epithelial process. It also offers the only explanation for the occasional 
laryngeal infection in a quiescent case of pulmonary tuberculosis. A 
mild course of pulmonary tuberculosis with relatively unimportant or 
inactive lesions often causes a specific process in the larynx; on the 
other hand, the worst case of phthisis in which the entire tract is 
covered with a highly virulent sputum until death can remain limited to 
the lung. Can the latter situation be satisfactorily explained on the-basis 
of a locus minoris resistentiae ? 

Chronic catarrh does not appear to be a predisposing cause. Alcohol, 
dust and tobacco are common offenders as etiologic factors in all laryn- 
geal conditions. 

SYMPTOMS 

The onset is insidious, showing very few characteristic symptoms. 
The patient may complain of rawness and fulness in the throat, slight 
impairment of speech, fatigue following the use of the voice over any 
prolonged period of time and nothing more. With progress of the 
process, these symptoms become aggravated, and hoarseness sets in, 
depending on the extent of involvement of the vocal cords, and may 
develop into complete aphonia. The infiltration of the posterior wall 
which hinders the closure of the glottis causes the voice to have a 
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croaking quality. Circumscribed infiltration of the epiglottis and ven- 
tricular bands can exist a long time without any noticeable hoarseness. 
In the moderately advanced and late stages, painful swallowing and pain 
referred to the ears occur. The ulcerative process has apparently gone 
so far as to expose the nerve endings. All transitions, from the slightest 
pressure brought about by swallowing to the severest form of dysphagia 
which each bite and each swallow brings on, can exist; with extensive 
destruction of the arytenoid cartilages, painful swallowing overshadows 
the entire pathologic picture. In the far-advanced cases and in the 
terminal stages of phthisis, the patient prefers hunger rather than the 
torture of swallowing. 

If dyspnea occurs in the course of the laryngeal involvement, its 
gradual onset is generally due to progress of the pulmonary disease. It 
may become marked even though the patient has been able to breathe 
easily with actually a very narrow space in the glottis, so that stridor 
may be added to the other difficulties, especially if fixation of the cords 
takes place or if the glottic or subglottic spaces are invaded by large 
infiltrations or exuberant granulations. This is a grave sign. When 
stenosis develops, the patient is in the pathetic state of having to 
sit up in bed, day and night, and fight for air (being almost asphyxiated). 
The symptoms often blamed on the laryngeal involvement are due more 
to the pulmonary than to the laryngeal changes. 


DIAGNOSIS 


Indirect laryngoscopy is sufficient to make a diagnosis of tuberculous 
laryngitis in the majority of cases. Characteristic changes occurring in 
the larynx of a tuberculous patient (one with positive pulmonary find- 
ings) are sufficient for a positive diagnosis. The exception to this may 
occur when the laryngeal picture is typical and the pulmonary findings 
are insignificant or absent. In such a case more thorough investigation 
of the lung will reveal pulmonary involvement. 

It must be remembered that it is unusual to find the process limited 
to one area and that, as a rule, the infiltrations in different regions may 
occur in various combinations. Suffice it to say that infiltration and 
thickening of the posterior wall, between thé arytenoid cartilages and 
usually unilateral, with reddening of one vocal process and accompanying 
pseudo-edema of the arytenoid area, are almost pathognomonic of begin- 
ning tuberculous laryngitis (especially in patients with positive pul- 
monary findings). Occasionally one cord may be the first structure 
involved, showing an area of localized hyperemia. Later any part of the 
larynx may be affected, the usual process being a subepithelial infiltra- 
tion, with ultimate breaking down of the tubercles and ulceration. The 
vocal cords show ulceration very early and present a ragged appearance 
described as “mouse-eaten.” Swelling of the arytenoid areas, epiglottis 
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and ventricular bands may assume the appearance of edema. A tumor- 
like growth at the anterior commissure (tuberculoma) is not uncommon. 
In the later stages deep ulceration gives rise to perichondritis, with 
necrosis of the underlying cartilage, especially the arytenoid. 

In short, interarytenoid infiltration, pyriform swelling of the 
arytenoid cartilages (including the aryepiglottic folds), an ulcerated or 
eroded (“mouse-eaten”) appearance of the posterior half of the vocal 
cords (first unilateral, later bilateral), bulging and irregularity of the 
surface of the ventricular band and tuberculosis of the lung clinch the 
diagnosis. 

Involvement of the epiglottis is usually seen in far-advanced cases, 
but may be met with in early infection of the larynx. Infiltration, swell- 
ing, ulceration and, rarely, necrosis occur. In typical cases the tuber- 
culous epiglottis is frequently described as turban-shaped. The anterior 
section of the larynx is rarely involved. 

In the differential diagnosis, one must first consider syphilis of the 
larynx. In syphilis, the ulcers have an undermined crater formation; 
the infiltration is usually dark red, involving the epiglottis and contigu- 
ous structures, and is not accompanied by any localized pain. In 
tuberculosis there is flat ulceration, the infiltration being light red, 
involving the posterior wall and vocal cords and being accompanied by 
localized pain. Diagnosis is difficult on inspection when both pulmonary 
tuberculosis and syphilis exist in the same patient. A Wassermann 
reaction will establish the possibility of syphilis, and antisyphilitic treat- 
ment may clear up the syphilis of the larynx. 

In cases of chronic laryngitis which do not respond readily to 
removal of the etiologic factor, such as sinus infection, misuse of the 
voice and other conditions, a careful study should be made to exclude 
a pulmonary focus. 

Cancer of the larynx is easily diagnosed by the experienced observer, 
but when doubt.arises, biopsy (probe excision) should be made. 

Finally, a disease of the larynx superimposed on a severe pulmonary 
tuberculous infection is tuberculosis of the larynx until proved other- 
wise. It should be remembered, however, that when no findings in the 
lungs are reported the presence of typical tuberculous changes in the 
larynx justifies the laryngologist in asking for a more thorough investi- 
gation of the lungs; in many cases this reveals the pulmonary focus 
which would otherwise be overlooked. 


PROGNOSIS AND TREATMENT 


Prognosis depends on the general condition of the patient, the viru- 
lence of the organism and the resistance of the host. A common belief 
is that the onset of tuberculosis of the larynx indicates generalization of 
the tuberculous process. From this standpoint it is believed that these 
laryngeal changes mark the beginning of the end. 





TORIN—TUBERCULOSIS OF LARYNX 199 


If the larynx becomes greatly involved and if marked dysphagia 
has developed, so that each bite becomes a torture, and this condition is 
not relieved, the laryngeal affliction becomes truly a complication 
which rapidly saps the patient’s powers of resistance, and he is doomed. 
Stenosis, after repeated reinfections of the larynx, may hinder respira- 
tion to such a degree that asphyxiation becomes imminent. 

That the course and prognosis of tuberculous laryngeal changes are 
dependent on the condition found in the lungs is almost self-evident. 
When the pulmonary condition does not improve, reinfection of the 
larynx with the bacilli-containing sputum is unavoidable. Improvement 
in the pulmonary focus speaks favorably for ultimate healing of the 
laryngeal condition. 

The prognosis in a case in which a tuberculous larynx shows a 
sharply defined, nonulcerated, solid infiltration that remains unchanged 
for a reasonable length of time is favorable. Perichondritis is not 
amenable to treatment. Early diagnosis and local treatment have accom- 
plished marked improvement and cure in a great many cases. 

Treatment of patients with tuberculosis of the larynx is best accom- 
plished in a sanatorium, where the pulmonary condition is under close 
and careful observation. Improvement commonly, but not always, pro- 
ceeds along parallel lines in the lungs and the larynx. A larynx may 
heal while tuberculosis advances in the chest. The contrary rarely occurs. 

As in any other form of laryngitis, a certain procedure of treatment 
is absolutely necessary to bring about relief and cure. Thus, in many 
early cases in which the patients were instructed to remain absolutely 
quiet (complete vocal rest, whispering not even being allowed) and in 
which no other local treatment was instituted, acure resulted. In cases in 
which vocal rest over a:period of fromthree to four weeks does not bring 
about any improvement in the condition and the lesion in the larynx 
progresses, the electric cautery has proved the sole means of arresting 
the process. The cases favorable for cauterization are those in which 
there is incipient or moderate involvement of the lungs and in which the 
temperature is little above normal and the body weight is improving 
or stationary. Cocainization precedes the cauterization. With a suitable 
tip, the white-hot cautery is plunged directly into the lesion, no attempt 
being made to destroy the entire diseased area. From one to three 
cautery punctures are possible at one sitting, with a cooperative patient. 
This treatment may be repeated in from three to four weeks. Reaction 
following this form of treatment is practically negligible. The results 
are gradual shrinkage and contraction of the infiltrated areas, with 
deposit of scar tissue. Improvement is usually prompt, with ameliora- 
tion of all symptoms. 
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In advanced cases in which the patient’s condition is very grave 
and the least attempt at swallowing causes excruciating pain in the throat 
and ears, injection of alcohol into the superior laryngeal nerve must be 
resorted to. Spraying of the throat with cocaine (from 2 to 4 per cent) 
directly before eating should be reserved for hopeless cases. 

Light therapy may have a good psychologic effect on the patient, but 
certainly is useless so far as the laryngeal lesion is concerned. The same 
may be said of local applications of various medicaments and sprays. 

Surgical intervention (e. g., curettage, laryngostomy, hemilaryn- 
gectomy or complete laryngectomy) is hardly to be recommended, since 
the cases are rare in which the pulmonary condition of the patient with 
such extensive laryngeal disease warrants these heroic measures. 

Tracheotomy is rarely required, even when stenosis occurs. In these 
cases vocal rest is sufficient to keep the patient fairly comfortable. Only 
when the cicatricial contractions have produced stenosis in a healed case 
is this procedure indicated. 

CONCLUSIONS 


1. Tuberculosis of the larynx has not received the attention it 
deserves because of the prevalent idea among general practitioners that 
little or nothing can be done to relieve the condition. 

2. Routine laryngologic examinations should be made in every case 
of pulmonary tuberculosis, since tuberculosis of the larynx is a common 
complication. 


3. Early diagnosis is essential to the successful treatment of this 
condition. 


4. In cases of chronic laryngitis which do not respond readily to 
removal of the etiologic factor, such as sinus infection or misuse of the 
voice, a careful study should be made to exclude a pulmonary focus. 

5. A disease of the larynx superimposed on a severe pulmonary 
tuberculous infection is tuberculosis of the larynx until proved otherwise. 

6. A larynx may heal while tuberculosis advances in the chest. The 
contrary rarely occurs. 

7. Patients with definitely diagnosed cases are best handled in a sana- 
torium for tuberculosis, where they are under constant observation. 

8. Patients with early cases may improve with vocal rest alone. 


9. The actual electric cautery, used in cases in which infiltration and 
ulceration are present, will relieve symptoms and sometimes result in cure. 

10. Biopsy and other surgical procedures for absolute diagnosis 
should be employed as a last resort, since such a procedure may light 
up an otherwise quiescent focus. 





RECENT ADVANCES IN THE PHYSIOLOGY OF 
HEARING 


W. J. McNALLY, M.D. 
MONTREAL, CANADA 


HEARING IN FISH 


Much study has been devoted to the question of hearing in fish. 
Though the majority of scientists now believe that some fish do hear, 
there are still a considerable number who are not convinced. In an 
interesting article Parker? reviewed the history of this controversy. 

The experimental investigation of the hearing of fish has led to 
the discovery of much information about the function of different parts 
of the labyrinth which may eventually throw some light on the internal 
ear of man. 

De Cyon ? did not know of any observation which showed a faculty 
of hearing “chez des animaux inferieurs” (in the lower animals). He 
investigated the lamprey, because it does not possess a cochlea. He was 
unable to detect any reaction to noise. When he removed the membra- 
nous labyrinths on one or both sides there was a disturbance of equilib- 
rium. He concluded that in the lamprey the ear probably serves only 
as an organ of orientation in space. 

Kreidl* found that goldfish (Carassius auratus) will respond to 
certain sounds under certain conditions. These responses are in the form 
of definite muscular movements of the fins, and in some cases 
the response may be a sudden start. When he removed the labyrinth, 
though the fish showed great disturbance of equilibrium, they still gave 
the same responses to sound. The reactions to sound, he therefore 
concluded, were independent of the ear. Kreidl pointed out: “dass 
die Operation gelungen ist, sieht man—von der mikroskopischen Unter- 
suchung—daran . . .” (that the operation succeeded is apparent 
from the microscopic examination). He did not specify whether the 
microscopic examination was made on the material removed at operation 
or on the ears of the fish post mortem. In 1904 Bigelow * undertook to 
control these experiments. He found that after sectioning the eighth 
nerve in the goldfish, the response to sound entirely disappeared. How- 
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ever, when he removed the ears in the manner described by Kreidl, he 
found that by this operation only the utricle and the canals were removed, 
and that the saccule and lagena were left intact. Just as reported by 
Kreidl, these animals still responded to sound, and the response evidently 
depended on the intactness of the saccule and the lagena. 

It is necessary to differentiate between hearing and feeling in these 
animals. Parker defined hearing as “that sensory activity resulting from 
a stimulation of the ear by material vibrations.” He considered as heard 
any vibration which is effectively detected by the ear. 

In 1902, Parker ° carried out some carefully controlled experiments 
on Fundulus heteroclitus in which he found that it responds to the sound 
of a bass viol or to a tuning fork of 128 double vibrations. When the 
eighth nerve is cut on both sides, all response to sound disappears. The 
responses to sound still persist after section of the fifth, seventh and 
lateral line nerves, and of the spinal cord a short way behind the skull, 
which operation eliminates the sensitivity of the skin. In the Fundulus, 
it was not possible to carry out differential ablation operations on the 
inner ear. In 1909 Parker® found that the response of the dogfish 
(Mustelus canis) to a jarring noise was greatly diminished by removing 
the saccular otolith. He concluded that though these fish do not respond 
to musical notes, they do hear, and the receptor for hearing is probably 
the saccular macula. 

In view of the fact that some fish make noise, Parker (1908) wished 
to find out if these fish could hear the noise which they make. The 
Squeteague (Cynoscion) makes a drumming sound from a special muscle 
near the swim-bladder. It is only the male which makes the sound, 
especially during spawning time. This fish responded to tapping on 
the side of the tank. When the otolith of the saccule on each side was 
disturbed, the fish no longer responded to the tapping. 

With Van Heusen in 1917, Parker’ also examined the reactions 
of the catfish (Amiurus) to a range of electrically produced sounds 
from 43 to 2,752 double vibrations per second. The Amiurus responded 
to sounds up to 688 double vibrations. After the eighth nerve had been 
cut the animal responded only to sounds below 172 double vibrations. 

Parker concluded that the lower fish, Cyclostomi and Elasmobranchii, 
are stimulated only by relatively loud noises, which are also effective 
stimuli for the skin. The responses are very much reduced after cutting 
of the eighth nerves and in some cases after interference with the 
saccular otolith. 


5. Parker, G. H.: Bull. U. S. Fish Comm. 22:45, 1902. 
6. Parker, G. H.: Bull. Bur. Fisheries 29:45, 1909. 
7. Parker, G. H., and Van Heusen, A. P.: Am. J. Physiol. 44:463, 1917. 
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The higher fish, the teleosts, such as the Fundulus and the Amiurus, 
are stimulated by musical notes. The responses are greatly reduced after 
the eighth nerves have been cut. 

Manning * found that the goldfish (Carassius auratus) will respond 
to a range of notes from 43 to 2,752 double vibrations. After removal 
of the utricle the perception for the middle tones is interfered with. 
Destruction of the saccule and lagena entirely eliminates the responses 
to notes above 688 double vibrations. After removal of the whole inter- 
nal ear on both sides, the animal still responds to the low tones below 
172 double vibrations. If strychninized, this animal may respond to 
notes up to 688 double vibrations, but never to a higher note. This 
would suggest that the skin can compensate for the removal of the 
utricle, but never for the responses ordinarily elicited from the saccule 
and the lagena. Manning expressed the belief that the lagena is the 
structure mainly concerned with the fish’s reactions to sound. 

Bull ® succeeded in establishing a conditioned reflex to vibratory 
stimuli in Carassius melops and in the eel (Anguilla vulgaris), using 
food and electric shock as the unconditioned stimulus. 

Stetter,’° working in von Frisch’s laboratory, succeeded in establish- 
ing conditioned reflexes in different species of fish. Conditioned reflexes 
are established by associating the reaction for such a fundamental reflex 
as the alimentary or food reflex with some other occurrence. When 
the fish are being given their food a certain tone is sounded a definite 
number of seconds. After a few repetitions of this procedure, as few as 
three and as many as thirty-five, the fish will learn to associate the par- 
ticular sound heard with the reception of food, so the fish makes all 
the motor responses for the taking of food when it hears the sound 
even before the food is presented. In other words, the response to the 
sound is conditioned on the fish’s normal response to the taking of food. 
Stetter was able to establish conditioned responses associated with the 
taking of food in the common minnow (Phoxinus laevis), in the catfish 
(Amiurus) and in many other species of fish. The rapidity of learning 
varies with each individual fish. The Elritze or common minnow is 
one of the quickest to learn. The range of hearing varies with the 
individual fish, Some were conditioned to notes as high as the fifth 
and sixth octave. The lower limit of hearing was about 16 double 
vibrations. Some of the fish were taught to differentiate between two 
tones or between a tone and a noise. In some cases they could differen- 
tiate between as many as four or five tones and a noise. If they are 
conditioned to a certain tone and they react to another tone, they are 


8. Manning, F. B.: J. Exper. Zool. 41:5, 1925. 
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punished by being tapped with a rod or else they are given food soaked 
with strychnine. When the same tone is sounded again, they recognize 
it as a caution tone, and the reaction which they make—darting away— 
is called a caution reaction. This reaction differs from the food reaction. 
It is thus shown that these fish are capable of differential inhibition. 

The average fish can differentiate tones within an octave of each 
other. A few can make much finer distinctions. None of the fish have 
been able to differentiate between different intensities of the same tone. 
As a rule, the memory for these tones is good. 

Working without knowledge of these experiments, de Burlet * inves- 
tigated the labyrinth of the catfish (Amiurus). There is a belief that 
this fish makes noise. De Burlet felt that it must, therefore, have some 
mechanism for perceiving sound. Serial sections of the labyrinth revealed 
a specialized mechanism in the saccule which he considered especially 
well adapated to the reception of sound. He traced a direct connection 
between the swim-bladder, the weberian ossicles, the sinus impar, the 
canalis communis and the saccular chamber. The saccular macula and 
the otolith are so modified that the otolith is fixed to the macula at one 
end and projects free into the endolymph at the other, so that it may 
be affected by any movement in the endolymphatic fluid. Just beyond the 
saccular macula is an arrangement somewhat akin to the mechanism 
of the round window of the human cochlea. De Burlet expressed the 
opinion that a sound wave in the water is first received by the swim- 
bladder, transferred through the ossicles to the perilymph of the sinus 
impar, thence to the canalis communis and then to the endolymph of 
the saccular chamber, where it impinges on the saccular otolith, which 
stimulates the saccular macula. The wave then expends itself against 
the equivalent of the membrane of the round window. The saccular 
macula sends an impulse to the brain, which elicits a motor reaction to 
the sound. 

Von Frisch ** carried out ablation operations on the different parts 
of the labyrinth in Phoxinus laevis or the common minnow to see what 
part of the ear responds to the sound stimuli. When he removed the 
utricle and canals, the animal showed equilibrial disturbances, but still 
it responded normally to the whole range of tones to which it had been 
previously conditioned. He was unable to confirm Manning’s obser- 
vations that removal of the utricle interfered with perception of the 
middle tones. In some of the fish he removed the otolith from the 
saccule and from the lagena. In these animals there was no vestibular 
disturbance, but conditioned responses to the higher tones were lost. 
In these fish the saccule and lagena are the parts of the ear concerned 


11. de Burlet, H. M.: Ztschr. f. d. ges. Anat. (Abt. 1) 89:11, 1929. 
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with the reception of sound vibrations. Removal of the swim-bladder 
did not interfere with the responses to any previously conditioned sounds. 

In any of these experiments in which the saccule was operated on, 
the operator invariably mentions that following the operation there 
was no disturbance of equilibrium if the lesion was confined to the 
saccule. 

Besides these experiments, Laudenbach ** and Maxwell ** removed 
the saccular otolith in the frog, and they found that there was no change 
in the equilibrium following the operation. Tait and I *° sectioned the 
nerve to the saccule on one and on both sides in the frog and could 
not discover any change in any of the equilibrial responses of the animal. 
More recently we have sectioned the nerves to the lagena in the frog 
and have been unable to detect any change in the equilibrial reactions. 
Yerkes *® gave some evidence that frogs hear a variety of sounds. Ver- 
steegh ** destroyed the saccule on one or on both sides in a rabbit, and 
the known vestibular reflexes were all still present and normal after 
the operation. The reflexes ascribed to the saccule by Magnus must 
arise from some other part of the labyrinth. The only experiment that 
gave results contrary to those mentioned is reported by Benjamins and 
Huizinga.** They removed the utricle, the canals and the lagena in the 
pigeon, and after these operations, thé compensatory rotatory movements 
of the eyes still persisted. If the saccule is removed from both sides, the 
remainder of the labyrinth being intact, the counter-rotatory movement 
of the eyes disappears. These experiments were controlled by histologic 
investigations of the ears operated on. This is the only experiment of 
which I am aware that has suggested a vestibular function for the sac- 
cule in any type of animal. It should be repeated by other observers 
to see if the results can be-confirmed. 

Professor Tait and I examined normal and decerebrate frogs to see 
if they showed any response when subjected to fairly coarse vibrations. 
The response consisted of a slight extension of the toes and limbs. 
There was a great amount of noise from the vibrator, but a frog sitting 
near by and not on the vibrator showed no reaction, no matter how 
loud the noise. Following section of the nerve to both saccular maculae 
the animal still responds normally to the vibration. So far we have 
been unable to prove that in the frog the saccule is a receptor for coarse 
vibrations. 
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It would seem to be well established that fish do perceive and respond 
to sound vibrations, which must be considered as hearing. In some 
cases the fish themselves make peculiar noises. For the most part, 
the sound stimuli are perceived in the pars inferior of the labyrinth, 
the saccule and the lagena. 


HEARING IN MAN 


The peripheral sound analyzer in man is usually considered to be 
the cochlea. However, as has just been shown, evidence is accumulating 
in support of the saccule as a sound-receiving organ in certain animals. 
Since it most probably has no vestibular function in mammals, may it 
be part of the sound-perceiving mechanism in man also, in addition to 
the cochlea ? 

The actual mode of working of the cochlea is still somewhat doubt- 
ful. There are two main theories. 


Telephone Theory.—tThe telephone theory was first put forward by 
Rutherford, who believes that the cochlea receives the sound vibration 
as does a telephone receiver, and that the vibration is transmitted directly 
to the nerve and carried to the brain, the analysis of the sound taking 
place in the auditory center in the brain. 

Many objections have been raised against this theory. It will suffice 
to mention the one which seems the most convincing. If the complex 
sound vibration is received by the cochlea and transmitted, telephone-like, 
to the nerve, it would mean that the eighth nerve was transmitting to the 
brain vibrations of a frequency as high as from 10,000 to 20,000 a 
second. It is known, however, that a nerve fiber will not conduct more 
than 1,500 impulses a second. 

Recently an experiment was carried out by Wever and Bray *® which 
at first glance seems to lend this theory some support. They decerebrated 
a cat. An electrode was then placed around one eighth nerve, the second 
electrode being placed elsewhere on the body. From these electrodes 
wires led into a sound-proof room where they were attached to a vacuum 
tube amplifier and then led to a telephone receiver. Sounds received by 
the cat’s ear could be heard in the sound-proof room and were identical 
with those applied to the ear. Speech was transmitted with fidelity. A 
range of tones from 125 to 4,100 double vibrations per second was 
transmitted. This would suggest that action currents were set up in 
the auditory nerve of frequencies corresponding to those of the sound 
waves. The experimenters admit that there is much room for error, 
and they have carefully checked the technic. They point out that a 
correlation between frequency of sound stimulation and frequency of 
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impulse in the auditory nerve is more in line with the telephone theory 
than it is with the resonance theory, to be considered later. Their 
experiment might be described as though they were tapping a telephone 
wire from the cat’s ear to its brain where the cat’s ear is acting in the 
place of a microphone in the circuit. If sound is broken up in the 
cochlea and simple nerve impulses from different parts of the basilar 
membrane are sent to the brain, it is difficult to understand how an elec- 
trode can pick out all these nerve impulses and reassemble them into 
the original complex sounds. These experimenters are careful and 
cautious in the conclusions which they draw from their work. They 
review the various current theories of hearing in the light of their results 
and suggest various modifications, without too strongly supporting any. 
They lean toward some modification of the resonance theory. 

Resonance Theory.—The second theory is the resonance theory, first 
introduced by Cotugno and more fully advocated by Helmholtz. It is 
believed that the cochlea consists of a series of resonating elements by 
which the complex sound vibrations are broken up and analyzed into 
their simple constituent harmonic components, so that the stimuli trans- 
mitted to the nerve fibers are carried to the brain under the same con- 
ditions as ordinary stimuli of touch and taste. This theory is the one 
most generally accepted today. 

Wilkinson and Gray *° have given evidence which may be summarized 
as follows: The resonating element in the cochlea is most probably the 
basilar membrane. For a complex structure to resonate to a wide range 
of tones, its elements must have different length, mass and tension. The 
basilar membrane conforms to these requirements. Both the basilar 
membrane and the tectorial membrane have fibers of different length, 
shortest at the base of the cochlea and longest at the apex. The differ- 
ence in length of the fibers will account for one and three-fourths octaves 
of the range of hearing. As to the mass or loading of the fibers, there 
is not much difference in the thickness of the fibers of either the basilar 
or the tectorial membrane at the base or the apex of the cochlea. The 
loading is probably done by the fluid in the cochlear chambers. The short 
fibers have a small fluid load, as they are at the base of the cochlea near 
the stapes and oval window. The long fibers at the top of the cochlea 
have a fluid load of the whole length of the scalae, each measuring 30 mm. 
This loading is similar to the loading with copper wire of the long strings 
at the base of a piano. The variation in length of the fibers and the 
fluid load will together account for about four octaves of the range 
of hearing, and these two variable factors are common to both the 
basilar and the tectorial membrane. However, there is a range of seven 
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octaves of hearing still to be accounted for, which can be explained by 
variation in tension on the fibers. There is no evidence to show that there 
is any difference in tension on the different fibers or sectors of the 
tectorial membrane, whereas Gray gives strong evidence of great varia- 
tion in tension on the fibers of the basilar membrane. At the base of the 
cochlea, the spiral ligament to which the outer end of the fibers of the 
basilar membrane are attached is a very considerable structure, and here 
the basilar fibers are short. At the apex of the cochlea, the spiral liga- 
ment is small and insignificant, and the basilar fibers are long. These 
arguments of Wilkinson and Gray seem to show that the basilar mem- 
brane is best suited to act as a resonator for the eleven octaves of human 
hearing. Wilkinson ** constructed a model which gave support to these 
ideas. 

When a sound falls on the ear, a sector of the basilar membrane 
corresponding to the frequency of vibration of the sound is set in sym- 
pathetic vibration. From the point of maximum stimulation in the 
vibrating sector, Gray expressed the belief that the brain is able to recog- 
nize the pitch of the note. He was the first to point out that the principle 
of maximum stimulation applies to sensation of the skin. If pressure 
is made on the tip of the finger, though the whole tip is depressed, one 
is conscious only of pressure at the maximum point of pressure. The 
brain is able to disregard the nervous impulses from the surrounding 
area of skin except so far as they go to make up the idea of intensity 
of stimulation. So in the basilar membrane the pitch is recognized as 
the point of maximum stimulation of the vibrating sector of the basilar 
membrane, and the intensity is indicated by the width of the sector 
undergoing vibration. Wilkinson expressed the opinion that the fre- 
quency of the nerve impulse also contributes to the idea of intensity. 

I shall outline briefly some of the experiments which have been 
carried out on the cochlea. 

Habermann ** noted that people suffering from boilermakers’ deaf- 
ness had a loss of hearing over the whole range of frequencies but 
complete deafness only for the higher pitched notes. Histologic exami- 
nation in similar cases showed complete degeneration at the basal wind- 
ing of Corti’s organ and its supplying nerves. Ritchie Rodger * 
examined a number of boilermakers and found that they were most deaf 
to the notes of the same frequency as those which went to make up 
the noise in their particular factory. 

Yoshii ** showed that when the cochlea of the guinea-pig was sub- 
jected to prolonged sound stimulation there was degeneration of Corti’s 
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organ at varying levels on the basement membrane, depending on the 
frequency of the sounding note. 

Von Eicken and Hoessli** removed the incus from one ear of a 
guinea-pig. The animal was then subjected to continuous sound stimula- 
tion, and it was found that there was more degeneration in the cochlea 
of the intact side. They concluded that the breaking of the ossicular 
chain protected the cochlea from the air-borne sound waves. 

Weinberg and Allen *° were able to bring about fatigue in the cochlea 
by subjecting animals to the stimulation of prolonged pure tones. The 
fatigue was most marked when the animal was tested for tones the 
pitch of which was in exact agreement with the fatiguing tone. A shift 
of frequency of even 8 double vibrations per second showed a marked 
lessening of the effect of fatigue. 

Held and Kleinknecht ** bored holes in a guinea-pig’s cochlea just 
opposite the attachment of the spiral ligament. Each hole was about 
0.1 mm. in diameter. They used motor responses as an indication of 
hearing. The operation was most successful on the basal winding of 
the cochlea. The notes of about 4,096 double vibrations were interfered 
with. If the hole in the bone was enlarged toward the base of the 
cochlea, the tone gap was increased for the higher notes. If the hole 
was made opposite the attachment of Reissner’s membrane, there was 
no change in hearing. In the most successful cases, histologic section 
revealed that the hole did not enter the soft tissues. The hole probably 
affected the hearing for certain definite notes by interfering with the 
tension of the basilar membrane at a point where notes of the lost fre- 
quencies were ordinarily responded to. 

Andreev (quoted by Pavlov **) conditioned a dog to different audi- 
tory stimuli of from 100 to 26,000 double vibrations. After he destroyed 
the cochlea on one side, the dog still responded as before the operation. 
He opened the remaining cochlea at the junction of its upper and 
middle third. The membranous structures were injured with a needle. 
Within ten days after the operation, the animal responded to all tones 
above 600 double vibrations. In the course of three months the responses 
to all sounds between 300 and 600 double vibrations returned. The 
dog was permanently deaf for tones below 300 double vibrations. 
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Guild *® and his co-workers reported the investigation of microscopic 
sections of 1,000 human temporal bones a third of which had been tested 
for hearing. The most common cochlear lesion was in the basal turn. 
The most common lesion of hearing was a raising of the threshold for 
the tones of 4,096 double vibrations and higher. The basal turn of 
the cochlea must be concerned with the perception of the high tones. 
All tones below 3,000 double vibrations were heard with normal acuity 
in some cases, which showed extensive atrophy of the lower basal region. 

All of these experiments support the idea that a note of a given 
frequency always excites the same area of the basilar membrane. If 
the resonance theory is correct, the complex sounds falling on the ear 
are broken up in the cochlea into their constituent simple harmonic 
components, each of which, depending on its frequency, stimulates a 
special part of the basilar membrane and the organ of Corti. A nerve 
impulse is sent out from each part of the organ of Corti which has been 
stimulated. As Hallpike *° pointed out, there is nothing specific in the 
nature of the different hair cells. “They are equivalent units in a 
homogeneous field. The only specificity attributable to any such unit 
is its position in the field, i. e., the part of the basement membrane upon 
which it rests.” Each successive section of the basilar membrane pre- 
sumably has its own cortical representation. “The mechanism by which 
a high note is seen to differ from a low note is identical with that which 
differentiates a touch upon the dorsum of the foot from one upon the 
sole—it is dependent upon the area in the peripheral sensory field from 
which the nerve impulse came.” 

Some idea of the functioning of the central analyzer was arrived at 
by Pavlov from a study of conditioned reflexes.** Experiments along 
this line have been going on in his laboratory over a period of years. 
Dogs were the animals used. It was discovered that their sense of 
hearing is very acute, and that it extends over a wider range than even 
human hearing. Dogs can distinguish differences of intensity, differ- 
ences in rhythm of one and the same single tone and differences in 
pitch of one eighth of a tone. They can differentiate between single 
tones and sequences of tones, combinations of tones and noises and other 
sounds. They can also appreciate change in the order of a sequence 
of tones. They can detect differences in the time interval between tones. 
They are able to detect changes in the location of the source of the 
sound. When the corpus callosum of some animals was cut through, 
they were no longer able to differentiate the change in the location of 
the source of the sound. Localization of sound must, therefore, require 
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a united activity of both hemispheres. Many factors are concerned 
in the establishing of these conditioned reflexes, and it was discovered 
that the workings of the cortex are exceedingly complex, being influ- 
enced by so many different factors. Pavlov pointed out “that apprecia- 
tion of compound stimuli and appreciation and nonappreciation of their 
component parts show that a definite reaction takes place between differ- 
ent cells of the cortex, resulting in a fusion or synthesis of their physio- 
logical activities when they are simultaneously excited.” Ablation 
experiments were carried out on the dog’s cortex in an attempt to arrive 
at some idea of the localization of an auditory acuity center. After 
extirpation of the whole cortex, al! conditioned reflexes entirely and 
permanently disappeared ; the motor reactions to sound, however, were 
still present, i. e., the pricking up of the ears and the turning of the 
head in the direction of the sound. 

After removal of the cortex of the posterior half of both hemispheres 
or of the anterior half of both hemispheres, the higher analysis of audi- 
tory stimuli entirely disappears. 

Immediately after the removal of both temporal lobes, all conditioned 
reflexes to sound disappear. When the power of analysis returns, it is 
very slow. Musical notes are first appreciated; only after the lapse 
of two months is the animal able to differentiate between single tones. 
The animal never recovers the ability to answer to its name because the 
differentiation of compound auditory stimuli never returns. 

Some animals were conditioned to a chord of tones of a harmonium, 
85-256-768 double vibrations. When the reflex reached its maximum, 
the dog was also conditioned for the different component tones sepa- 
rately. After the removal of the anterior portion of the temporal lobes 
on both sides, the relative effect of the different components of the chord 
underwent a change. Responses to 768 double vibrations disappeared. 
The conditioned responses to the chord returned on the fifth day. The 
lower component notes of the chord were responded to with even greater 
vigor than before the operation. After the note of 768 double vibrations 
was reenforced, that is, after the sounding of this note was asso- 
ciated with the giving of food on each occasion, it became a strong 
conditioned stimulus. This experiment suggests some differentiation 
in the cortex itself, the anterior part of the temporal lobe being chiefly 
concerned with high tones, but the other parts of the cortex can by 
practice acquire the ability of interpreting the high tones also. These 
experiments are in accord with Pavlov’s idea of a special part of the 
acoustic analyzer : 


A nucleus . . . in which the synthesis and analysis of successive simul- 
taneous compound auditory stimuli is effected. . . . Such nucleus must be 
regarded as a special receptive field, which is connected with all parts of the 
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peripheral acoustic apparatus, to facilitate the formation of complex conditioned 
reflexes to auditory stimuli. . . . A partial destruction of this nucleus tends to 
the dropping out from the compounds of some of the individual components as after 
removal of the anterior part of the temporal lobes, and a complete destruction 
entirely eliminates the higher synthesis and analysis of compound stimuli though 
differentiation can still be made between single tones as after the removal of both 
temporal lobes. After extirpation of the whole cortex of both hemispheres, all 
conditioned reflexes entirely and permanently disappear. Therefore, in the cortex, 
besides the nucleus of the acoustic analyzer, there must exist some extension of 
the analyzer dispersed more widely over the whole cortex and possibly throughout 
its whole mass. This would explain improvement by practice of the activity of the 
remnants of the analyzer, which are so limited immediately after a lesion of the 
nucleus. 


I should like to call attention to some recent experiments which have 
a more immediate clinical bearing. 

The diagnosis of deafness of the middle ear is usually based on 
the fact that bone conduction as ordinarily tested is prolonged in the 
diseased ear. Disease of the middle ear is supposed to produce a greater 
loss of hearing for the lower tones. In the past there has been no good 
explanation of why bone conduction should be increased in a lesion con- 
fined to the middle ear. The usual explanation was that the fixation of 
the parts of the middle ear by disease caused the sound transmitted 
through the cranial bones from the vibrating fork to be thrown back on 
the cochlea on the diseased side. However, in actual practice it has been 
found that there are liable to be marked variations in the amount of 
increased bone conduction for no very apparent reason. 

Hallpike *° pointed to the fact brought out by Fletcher and some 
other American physicists that in the presence of noise the threshold of 
audibility for other sounds is considerably raised. Fletcher * pointed 
out in his recent book, “Speech and Hearing,” that this fact is taken into 
account in the ordinary telephone system so that the amount of 
reenforcement is sufficient to overcome the noise factor in the average 
room. These authors found “a sharp rise of the threshold of percep- 
tion with any concomitant stimulation of the neighbouring parts of the 
field varying to a large extent with the degree of nearness in the field 
of the disturbing stimulus. The noise exerts a screening effect on tones 
of nearly the same pitch as its constituent tones.” Hallpike suggested 
that when a test of the bone conduction is made in an ordinary room, 
the normal ear is occupied by the sound of the fork and by the very 
considerable degree of noise in the room. The screening effect of 
the noise will raise the threshold for appreciation of the sound from 
the fork. If a person with a damaged middle ear is submitted to the 


31. Fletcher, Harvey: Speech and Hearing, New York, D. Van Nostrand 
Company, Inc., 1929. 





McNALLY—PHYSIOLOGY OF HEARING 213 


same test in the same room, the extraneous stimuli are excluded by 
the damaged middle ear so that there is no screening effect, and the sound 
of the fork which is transmitted to the cochlea through the bone of the 
skull is heard with normal threshold value. If this theory is true, closure 
of the meatus in the observer should eliminate the screening effect of 
the noise in the room, and the threshold for the tuning fork will reach 
normal, so that the length of time of perception of the fork will be 
equal for the patient and the observer. The fact that closure of 
the meatus eliminates the effect of a damaged middle ear has been known 
for some time. Hastings and Cleminson *? have used the test called 
absolute bone conduction for about ten years. By this method bone 
conduction really becomes a test of cochlear function rather than of 
function of the middle ear. 

Hallpike subjected his theory to a further test. If increased bone 
conduction as it is ordinarily considered is really caused by the fact that 
the noises in the room screen the vibrations of the tuning fork in the 
observer’s ear and that the damaged middle ear eliminates this screening 
effect in the patient’s ear, testing the bone conduction in a sound-proof 
room should eliminate the screening effect of the noise in each case. This 
was found to be true. In the silence room, the duration of bone con- 
duction was the same for the observer and the patient with a lesion of 
the middle ear, provided the cochlea was normal in each case. Hallpike 
gave a detailed study of some patients with chronic deafness tested by 
absolute bone conduction, the ordinary bone conduction test of Schwa- 
bach and the bone conduction test or Schwabach test in the silence room. 

- The evidence obtained from the absolute bone conduction test or silence 
test of Schwabach is more accurate, and as it gives an idea of the amount 
of cochlear damage, it is more important. 


If Hallpike is right, and his arguments seem most convincing, the 
information which one elicits and records from doing an ordinary 
Schwabach test will vary with the amount of noise present at the time 
of each examination. In view of the fact that it is on the observer’s 
ear that the noise has the varying effect, one is comparing the patient’s 
ear with a standard which varies with every little noise in the envi- 
ronment, 


Bunch ** carried out a series of examinations on about 80 children 
selected from patients who had been in the Johns Hopkins Hospital 
prior to 1921, at about the age of 1 year, at which time three or more 
myringotomies had been performed. At the time of examination, the 
children ranged in age from 7 to 16 years. They were tested with the 
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la and 4a audiometers, tuning forks and the monochord. They were 
given an otoscopic examination, and in some cases roentgenograms of 
the mastoids were made. A full history was taken. When the results 
of hearing were plotted, there was considerable variation. The greatest 
falling off was in the region of the tone of 13,004 double vibrations, 
the average loss being about 15 sensation units. When 30 patients who 
showed definite loss of acuity were eliminated, the remainder of the 
group showed practically normal hearing for the tones below 8,192 
double vibrations. It is only in the tones above this that there is a 
definite falling off. Bunch compared the mean variation of this group 
with the means of a group of supposedly normal young adults between 
20 and 30 years of age, a report of which he had published.** It is 
interesting to note that the average of the children is higher below 
4,096 double vibrations than that of the young adult group of normal 
subjects, but above 4,096 double vibrations there is a falling off, most 
marked at 13,004 double vibrations, and many of the children could 
not hear 16,384 double vibrations with the monochord, the peak for 
air conduction was 17,000 double vibrations and for bone conduction, 
18,000 double vibrations, whereas in a group of 164 young adults, sup- 
posedly normal, 70 per cent showed air and bone conduction of 
19,000 double vibrations. The audiometer tests and the monochord tests 
both showed, contrary to ordinary teaching, that suppuration of the 
middle ear causes a loss of hearing by air conduction of the higher 
tones rather than the lower tones. 

Guild ** has published the results of a histologic investigation of the 
temporal bones in 8 cases of otosclerosis. In some of these cases tests 
of the hearing had been carried out. The author expressed the opinion 
that only in 2 of these cases would it have been possible by the most 
careful clinical examination to make a diagnosis of otosclerosis. In 
none of the patients examined was the diagnosis of otosclerosis sug- 
gested by the tests of the hearing. One of the patients was only 1 year 
old. The amount of otosclerosis varied in the different cases, none 
showing complete fixation of the stapes. Some of the cases suggested 
an arrest of the otosclerotic process. With present clinical methods, 
the earliest possible moment that a diagnosis of otosclerosis could be 
made would mean actually a very advanced condition of otosclerotic 
disease in the cochlear bone. 

It would appear as though there is no such thing as early detection 
of otosclerosis by ordinary otologic methods because interference with 
hearing may be a very late phase of the disease. To detect early oto- 
sclerosis, some metabolic test must be discovered which will reveal the 
disease at its earliest beginning in any part of the cochlea. 
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SUMMARY 


It has been clearly proved that some fish can hear. The higher forms 
of fish are able to hear and differentiate between a number of tones and 
noises. 

The pars inferior, consisting of the saccule and the lagena, is the 
part of the ear most likely concerned with hearing in fish. 

The saccule has been shown to have no vestibular function in fish, 
frogs and a mammal, the rabbit. In pigeons it may be concerned with 
compensatory rotatory movements of the eyes. 

In man the cochlea is an organ of hearing. The basilar membrane 
is the most likely resonating mechanism for resolving the complex 
sounds falling on the ear into their simple constituent harmonic com- 
ponents. 

The apical part of the cochlea is concerned with the perception of 
tones of low frequency and the basilar part with the perception of tones 
of high frequency. 

The resonance theory of hearing or some slight modification of it 
is most likely correct. It is probable that simple nerve impulses are sent 
to the brain from each sector of the basilar membrane undergoing 
sympathetic vibration. 

A fusion or synthesis of these impulses takes place in the acoustic 
analyzer, the nucleus of which is situated in the temporal lobe, the rem- 
nants of the analyses being distributed throughout the whole mass of 
the cortex. 

Bone conduction as generally tested may be misleading owing to the 
fact that the noise present in the average room raises the threshold for 
perception of sound in a normal ear. Tests of bone conduction should 
therefore be conducted in a sound-proof room, or else the ear of the 
observer and of the patient should be closed in order to shut out the 
screening effect of the noise equally from both; in other words, 
the absolute bone conduction test should be used in addition to the usual 
tests. 

Lesions of the middle ear in early childhood cause a loss of hearing 
by air conduction of the higher tones rather than of the lower tones. 

Tests of the hearing are of little value in detecting early otosclerosis 
because involvement of the mechanism of hearing may be a relatively 
late phase of the disease. A metabolic test must be discovered in order 
that the disease can be detected in its very earliest stages. 





NASOPHARYNGEAL FIBROMA 
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NEW YORK 


Nasopharyngeal fibroma is a rare and interesting form of growth. 
It is found most often in adolescent boys. It develops rapidly, filling 
the retronasal space and extending into the nasal cavity, and in many 
cases gives rise to frequent and abundant hemorrhage. The universal 
observation in regard to this growth, and one of its most peculiar char- 
acteristics, is that it has a tendency to disappear in early adult life. 

The history of this type of tumor dates back to Hippocrates, who 
mentioned the condition in his early writings and described an operative 
method for its removal. During the past two centuries a great deal 
has been written, and many methods have been used for the treatment 
of the condition, with varying success. 

Nasopharyngeal fibroma consists almost entirely of connective tissue 
in which are embedded lymph vessels and many thin-walled blood vessels 
practically devoid of a contractile coat. There is no true capsule, but the 
growth is covered by thin mucous membrane. Histologically the tumors 
are benign, but clinically they may be considered almost malignant 
because of their position. They vary in size and may become so exten- 
sive as to fill the entire nasal cavity and pharynx. Haubald’s textbook 
on surgery shows an extremely large one filling the antrum and invading 
the base of the skull over a large area. The tumors may develop from 
a pedunculated or a broad base and grow in the line of least resistance, 
deriving new sources of blood supply from secondary attachment due 
to ulceration. It is generally believed that they arise from periosteum 
in the vault of the pharynx or in the postnasal cavity. When the tumor 
is small there may be few symptoms, but as it enlarges nasal obstruction 
occurs. As ulceration and sloughing develop, bleeding becomes the 
outstanding symptom. This may be frequent and is usually profuse. 
Many patients are first seen after severe secondary anemia is present, 
and undoubtedly, although it was never suspected, death has occurred 
from hemorrhage due to this cause. When extension of the growth 
into the base of the skull occurs, mental and visual changes may be met 
with; on extension into the nasal accessory sinuses, the lateral nasal 
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wall may bulge and the superior maxillary bones may separate as a 
result of pressure, and on extension into the orbit, proptosis may be 
present, giving rise to the deformity known as frog face. 


The diagnosis is not always easy. In young children adenoid masses 
may closely resemble fibromas, and only after attempts at removal are 
made is the nature of the condition realized. The fact that these growths 
occur more frequently in boys must be considered. Careful postnasal 
examination with a mirror may reveal the tumor, which is usually 
smooth, round and covered with a normal-looking mucous membrane. 
The mass is occasionally lobulated and at times very irregular. Palpation 
is extremely important, for the tumor is very hard and firm and usually 
attached near the choanae and more in the vault of the pharynx. Care 
must be taken, however, for fear of bleeding. In the case of larger 
masses the soft palate is pushed downward and forward. Usually 
the growth extends into one side of the nose in a finger-like projection 
which is often freely movable. It is hard and solid and appears not 
unlike normal mucous membrane. When degeneration takes place the 
sloughing portion is gray and necrotic in appearance. Nasal polyps, 
although frequently found extending into the nasopharynx, are readily 
diagnosed. Differentiation from sarcoma gives the greatest difficulty. 
Both tumors produce similar symptoms, but the growth of sarcoma is 
more rapid. Even under the microscope differentiation is sometimes 
difficult. Early diagnosis is of the utmost importance. If one is in 
doubt, examination should be made under general anesthesia; but care 
must be taken, for these patients are not easily anesthetized. However, 
it is well worth the risk to establish a definite diagnosis. 

Nasopharyngeal fibromas are not commonly found, and one may go 
through an entire life of active practice without encountering a single 
instance. Paget had never had an opportunity of examining one in a 
fresh state.2 Of 49 benign and malignant growths in the nasopharynx 
reported by Crowe and Baylor,’ 4 were fibromas. During the five years 
from 1927 to 1931, at the Manhattan Eye, Ear and Throat Hospital, 
151,724 patients were treated in the laryngologic division alone; 
among that group only 9 were found to be suffering from fibroma of 
the nasopharynx, or 1 in 16,858. 

A review of reports of 116 cases of nasopharyngeal fibroma showed 
that the average age of the males was 17.1 years. Forty-four per cent of 
the patients were between the ages of 13 and 16, and 21 per cent were 

2. Thomson, St. Clair: Diseases of the Nose and Throat, ed. 3, London, 
Cassell & Co., Ltd., 1926, p. 365. 

3. Crowe, S. J., and Baylor, J. W.: Benign and Malignant Growths of the 
Nasopharynx and Their Treatment with Radium, Arch. Surg. 6:429 (March) 
1923, 
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15 years old. It is surprising how often the age 15 is mentioned. The 
female group is different. There were only 8 females among the 116 
patients, and their average age was 38.2 years, or more than twice that 
of the male patients. Delavan,* in a complete and instructive report of 
cases prior to 1901, cited 11 cases in females, or 1 to every 12 in males. 
In my group of patients there is 1 female to every 14 males. 

Although the condition is not commonly seen, during the past four 
years I have had the opportunity of observing 3 cases of nasopharyngeal 
fibroma. 


REPORT OF CASES 


Case 1.—D. N., a boy, 15 years old, of German extraction, was admitted to the 
Manhattan Eye, Ear and Throat Hospital on April 11, 1929. For three years he 
had suffered from nasal bleeding, which gradually increased in severity and just 
before admission was so profuse that he entered the hospital in a very weakened 
condition. On examination a large ulcerating mass was found filling the naso- 
pharynx and the left posterior nasal cavity. The boy was admitted to the service of 
the late Dr. Mackenty, who felt that the condition presented a surgical problem 
from the beginning but decided to have radium applied to decrease the size of the 
tumor and to lessen its blood supply. On April 13, the patient received two applica- 
tions of 50 mg. of radium emanation for six hours; on April 17, 100 mg. for six 
hours, and on April 26, two applications of 50 mg. for eighteen hours. Following 
this there was some decrease in the size of the growth, but hemorrhage persisted. 
On May 22, after five blood transfusions, it was decided to ligate both external 
carotid arteries. Bleeding persisted, however, and on May 28 the left internal 
carotid artery was ligated and a radical exposure was done by Dr. Mackenty. 
Part of the left maxillary and nasal bones and part of the hard and soft palate were 
removed in order completely to extirpate the growth, which was attached by a 
broad base. It was removed in small pieces by means of a forceps. A _ blood 
transfusion given during the operation saved the boy’s life. He was given nine 
transfusions. Later bilateral purulent otitis media developed, but on July 21, 1929, 
he was discharged. He has since had ten plastic operations to restore his face, and 
he wears a dental plate to replace the palate. The pathologic diagnosis was 
vascular fibroma. 

Case 2.—T. N., an Italian boy, 15 years old, was admitted to the Englewood 
Hospital on May 4, 1931, because of severe nasal bleeding which had become 
profuse several days before. There was a history of nasal obstruction of one year’s 
duration which gradually became complete. On examination, a grayish, sloughing 
mass filled the right naris and protruded about 1 cm. out of the nasal cavity. The 
septum was pushed over, occluding the left nasal space, and the right nasal wall 
bulged considerably. With a postnasal mirror a smooth mass could with difficulty 
be seen filling the right choanal region and extending upward, though not far, 
into the vault of the pharynx. A roentgenogram showed the right antrum to be 
normal. On May 12, under general anesthesia, I attempted to remove the growth 
through the nose, but on palpation I found it to be an extensive tumor attached 
firmly to the lateral nasal wall and to the septum posteriorly. It was free below 
but extended upward, filling and being wedged firmly into the posterior nasal 


4. Delavan, D. B.: Treatment of Nasopharyngeal Fibromata, Tr. Am. 
Laryng. A., 1901, p. 223; Nasopharyngeal Fibroma, ibid., 1911, p. 15. 
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cavity. The tumor, in other words, was shaped somewhat like a cylindric pyramid 
with its large base directed posteriorly and its apex protruding from the nose. The 
lateral and superior attachments were freed with long flat scissors, and the mass 
was grasped with the forceps; but the tumor could not be moved. This caused 
severe bleeding, and it was decided to pass a snare as far back as possible; how- 
ever, difficulty was met with, for the wire slipped forward. Finally it was held 
with a clamp, but only about 2 inches (5 cm.) of the tumor was removed, as this 
was followed by profuse hemorrhage, necessitating immediate packing to control it. 
No attempt was made to remove the remainder of the growth, and the boy was 
sent home in three weeks to return later. The pathologic diagnosis was fibro- 
hemangioma. On July 1, 1931, the patient was again admitted, and it was decided 
to do a lateral rhinotomy for exposure. The tumor had increased in size, but there 
had been no bleeding. An incision was made along the side of the nose, and part 
of the maxillary and nasal bones were removed. It was then necessary to bite 
away pieces of the growth. To control the excessive bleeding the cavity was 
packed and the patient removed to his room. He died before a transfusion could 
be given, although preparation for one had been made. 

Case 3.—F. D., an Italian boy of 14 was admitted to the Englewood Hospital 
on October 14, 1932, with a history of nasal obstruction for one year which gradu- 
ally became complete on the right side. There had been no bleeding. On examina- 
tion, a smooth, round, reddish mass was seen just within the vestibule of the right 
naris. It was fairly soft and could be moved slightly, and a probe could be passed 
around it far back. The nasal septum was displaced to the left, and the right nasal 
wall was somewhat full. A large, gray, irregular mass could be seen, filling the 
entire vault of the pharynx, extending to the base of the uvula and exerting pressure 
on the soft palate. On palpation the mass was extremely hard and apparently was 
attached to the vault of the pharynx and to the posterior septum. A roentgeno- 
gram of the sinuses showed no involvement. I felt that this tumor could be 
removed without too great difficulty either by passing a snare over the growth 
or by grasping the firm pharyngeal portion and removing it by avulsion. Under 
general anesthesia the nature of the growth and its attachment was definitely 
determined. An attempt was made, without success, to pass a snare over the 
growth, through the nose and around the portion in the pharynx. This failing, a 
heavy silare was looped around the firm portion in the pharynx, through the 
mouth, and with considerable force the entire growth was torn away from its 
attachments. Bleeding was considerable but not severe. Postnasal and nasal 
packings were used to control it and were removed in five hours without any sub- 
sequent bleeding. A gross section of the tumor showed many large blood vessels 
and cavernous spaces. Bilateral purulent otitis media developed, and the boy 
was extremely ill for about one week, but he left the hospital in fifteen days and 
has had no recurrence at the time of this report. The pathologic diagnosis was 
fibroma. 


COMMENT 


The outstanding findings in the publications on nasopharyngeal 
fibroma reviewed are as follows: 


Delavan,‘ in a report of cases prior to 1901, revealed the fact that 
in 27 cases in which the growths were removed after severe preliminary 
operations 59 per cent of the patients were cured and 26 per cent died. 
Of 41 patients surgically treated through the natural passages by avul- 
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sion or by a cold snare, 95 per cent were cured and 5 per cent died. 
Of 66 patients treated through the natural passages by electrical methods, 
100 per cent were cured or improved. 

A remarkable series of 58 operative cases was reported in 1930 by 
Hassan Bey Shaheen * of Cairo, Egypt. In a personal communication 
he told me that he had operated on 85 patients suffering from naso- 
pharyngeal fibroma by avulsion, a cold snare or lateral rhinotomy when 
the tumors were large, with a mortality of 6 per cent. The youngest 
of these 85 patients was a boy of 2 years, and the oldest, a man of 70. 
There were also a boy aged 4 years, another aged 7 years and a man 
of 60. There were four females. Patients between 15 and 20 years of 
age made up 47 per cent of this group. The growth was on the left 
side in all but 5 cases. The largest tumor removed measured 10 inches 
(25 cm.) in its long diameter. Shaheen mentioned that he had never 
had occasion to use radium or diathermy and that he had demonstrated 
by histologic sections that nasopharyngeal fibromas can undergo sar- 
comatous and carcinomatous changes. In a discussion following a paper 
read by Shaheen on this subject St. Clair Thomson mentioned that his 
. experience was limited to 6 cases in thirty-five years of practice. Why 
so many of these cases are seen by one man in Egypt is difficult to say 
except that until recently one otolaryngologic clinic served all Egypt. 

New ° and Figi reviewed the cases of 32 patients treated at the Mayo. 
Clinic between 1910 and 1931. The average age was 18% years; 28 
patients were males, and 4 were females. From one to twelve previous 
operations had been performed on 23 of the 32 patients. Of the first 
8 patients, 5 were operated on by avulsion, and 2 died; of the remaining 
24 patients, 23 were treated with radium, with no deaths and 15 cures. 
In a number of cases the tumor was held in check during its period of 
activity. In a later paper New and Havens mentioned that 62 patients 
suffering from fibroma of the nasopharynx had been seen in the Mayo 
Clinic since 1910. Of this group, 51 were males and 11 were females. 

Jackson,’ while actively engaged in surgical treatment of the upper 
air passages, ligated the external carotid artery in 8 cases of naso- 
pharyngeal fibroma and reported a case in which tracheotomy and 
ligation of the external carotid and of the ascending pharyngeal artery 
were done before extirpation of the growth could be accomplished. 
Jackson * also reported a case in a youth 18 years old in which the 


5. Shaheen, Hassan Bey: Notes on Nasopharyngeal Fibroma, J. Laryng., 
Rhin. & Otol. 39:301, 1924; 45:259, 1930. 

6. New, Gordon B.: Treatment of Fibroma of the Nasopharynx: Report of 
32 Cases, Am. J. Roentgenol. 12:340, 1924; S. Clin. North America 12:939, 1932. 

7. Jackson, Chevalier: Ligation of the External Carotid in Rhinology and 
Pharyngology, New York M. J. 86:305 (Aug.) 1907. 

8. Jackson, Chevalier: Fibroma of the Nasopharynx: Tracheotomy, External 
Carotid Ligation, Extirpation, Laryngoscope 14:267, 1904. 
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tumor was partially removed and a histologic diagnosis of fibroma 
made ; three months later a large mass was present in the nasopharynx, 
sections of which were reported as sarcoma. A similar case was reported 
by Dabney ® in a boy 14 years old. A large tumor was partially removed, 
and a histologic diagnosis of fibroma was made. In six weeks there 
was a rapid regrowth so extensive that the condition was thought to be 
sarcoma. The boy died a short time after this regrowth. 

Goodwillie *° mentioned a multiple fibroid growth in the nasopharynx 
in a woman 59 years old. 

Goldsmith ** reported 2 cases in 1923, in 1 of which the patient died 
after a severe preliminary operation. 

Escat and others have expressed the opinion that these tumors arise 
more often from the left side. In Shaheen’s series 94 per cent arose 
from the left side. In the cases collected from the literature by me 
55 per cent of the growths arose from the right side. From a review 
of these cases the most common origin appears to be from the base of 
the sphenoid bone and from the anterior part of the occipital bone. 
Many of the larger tumors have an attachment in the spheno-ethmoid 
region. The superior cervical vertebra is almost always mentioned as 
a place of origin, but I do not believe that this is true. The growth 
may arise from the atlas, or first cervical vertebra, in the pharyngeal 
part of the anterior arch, but not from the second cervical vertebra, 


for then the growth would more likely be in the pharynx proper and 
not in the vault. 


The tumor certainly may arise from any connective tissue in the 
nasopharynx ; however, I should like to venture an opinion as to its 
place of origin which may explain the cause of retrogression in certain 
cases. Until early adult life the basilar portion of the occipital bone is 
joined to the body of the sphenoid bone by a plate of cartilage. Peri- 
chondrium, a connective tissue, covers this cartilaginous plate, and from 
this or other perichondrium in the posterior nasal space or vault of the 
pharynx the fibroma may develop. By the twenty-fifth year this carti- 
laginous plate is ossified, and the occipital and sphenoid bones form a 
continuous bone.’* Retrogression could be caused by the change in blood 
supply brought about by calcification of this cartilaginous plate. It may 
be that only tumors which arise from this source show retrogression. 


9. Dabney, Virginius: Fibroma of the Nose and Nasopharynx with Sudden 
Malignant Degeneration, Laryngoscope 22:960, 1912. 

10. Goodwillie, D. H.: Fibroid Tumors of the Nasopharynx, Am. Med.-Surg. 
Bull. 7:1475 (Dec. 15) 1894. 

11. Goldsmith, P. G.: Nasopharyngeal Fibroma, A Clinical and Pathological 
Study, J. Laryng., Rhin. & Otol. 38:565, 1923. 

12. Gray, Henry: Anatomy, Descriptive and Surgical, ed. 20, New York, 
Longmans, Green & Co., 1918, p. 132. 
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The object of this paper is not to review the pathology, the clinical 
picture or the case reports except when such knowledge has a bearing 
on treatment. The so-called preliminary operations in which the palate 
has been partially removed along with extensive operation on the face 
have caused a great number of deaths from hemorrhage and shock. 
Patients surviving such treatment have had recurrence of the growth 
and have, in many instances, suffered great deformity. Avulsion by 
strong forceps through the natural openings or the use of the cold snare 
has been somewhat successful, although it must be remembered that 
these tumors are firmly incorporated with the periosteum and it is dan- 
gerous to the patient when they are removed forcibly; if the pedicle is 
cut through, uncontrollable hemorrhage may result. It must be remem- 
bered also that trauma or partial removal of the growth results in severe 
hemorrhage because the blood vessels, embedded as they are in dense 
connective tissue, have little or no contractile coat and bleed freely. 
The cautery loop has more in its favor but is not practical. Injections 
of caustics into the base of the growth have been used with some suc- 
cess, and the application of roentgen radiation alone or associated with 
other methods also has met with satisfactory results in a number of 
reported cases. 

We have had other methods at our disposal which have proved far 
superior to those mentioned. Great credit must be given Delavan, of New 
York, who has reviewed this subject thoroughly, pointing out in a paper 
published in 1901 and again in 1911 the fallacy of extensive preliminary 
operations and advising the use of electrical methods rather than surgical 
intervention. He referred to electrolysis, suggested by the French sur- 
geon Nélaton, which was first introduced into this country by Rufus P. 
Lincoln and which in its various modifications met with great success. 
Hemorrhage and shock were abolished, and recovery was usually rapid 
and satisfactory. Electrical methods required special knowledge and, 
in spite of their proved advantages, were unpopular. It remained for 
Delavan,** in a paper published in 1915, to suggest a better way. I refer 
to the use of radium, which so far as I am aware was used first in this 
country in the treatment of nasopharyngeal fibroma by Coakley at the 
suggestion of Delavan. Since then treatment by radium has been the 
method of choice and has proved its value over and over again. 

Radium is best applied by the insertion of gold implants into the base 
of the tumor. These average from 0.5 to 1 millicurie each, and the 
number used depends on the size of the growth. Surgical diathermy 
associated with radon implants has been used with success on certain 
large tumors, and cases in which surgical diathermy alone was used 


13. Delavan, D. B.: The Effect of Radioactivity upon Nasopharyngeal Fibroma, 
M. Rec., June, 1915. 
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have been reported. Because of the vascularity of these growths hem- 
orrhage could be severe following this procedure. In using radium, 
however, it is necessary to avoid radiation necrosis because of the danger 
of infection of the middle ear, and care must be taken to prevent osteo- 
myelitis of the adjacent bones and destruction of normal tissue. The 
shrinking of large fibromas as a result of radium is remarkable; the 
smaller tumors may disappear within a few weeks, while the growth 
of others can be checked during the period of activity and until retro- 
gression takes place, rendering artificial intervention unnecessary. In 
fibromas with a definite and accessible pedicle, emanation seeds can be 
inserted directly into the pedicle, and in two or three months or after 
the desired result has been obtained they may safely be removed with a 
snare or treated with diathermy. It might be suggested that the patient 
operated on by Dr. Mackenty did not have a fair trial with radium treat- 
ment and that radon implants might have proved more successful. 

I regret to say that I did not fully appreciate the great value of 
radium in the treatment of this most interesting condition, for the boy 
whose death I report might be alive if radium rather than operative 
measures had been used. I feel that radium is the treatment of choice 
even though reports of successful surgical intervention may at times 
appear to the contrary. 

SUMMARY 


Nasopharyngeal fibroma is an extremely vascular tumor found most 
frequently in adolescent boys. It is composed chiefly of connective 
tissue, and its many blood vessels are almost or entirely devoid of a con- 
tractile coat. Its origin is connective tissue in the vault of the pharynx 
and in the posterior nasal space. Profuse hemorrhage may result from 
sloughing or trauma. There is evidence of retrogression in early adult 
life, which may be due to a change in blood supply brought about by the 
ossification of the cartilaginous plate between the sphenoid and the occip- 
ital bone. These growths are rarely seen, being found in New York 
City in about 1 in 16,000 patients complaining of disturbances of the 
nose and throat. These tumors are found definitely more often in males. 
They may undergo sarcomatous and carcinomatous changes. 


Surgical removal has led to facial deformity and loss of life from 
hemorrhage and shock. 

The implantation of radon seeds into the base of the tumor is the 
treatment of choice. 
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In the early eighties of the last century surgical treatment of the 
frontal sinus consisted merely of a trephine opening through the outer 
plate with subsequent drainage through the operative wound. 

In 1884, Ogston,' of Aberdeen, recognized the importance of main- 
taining a pathway of drainage through the nose. Failing in his 
endeavors to sound the sinus through the natural opening, he devised 
his classic external operation, which included enlargement of the ostium 
frontale. 

Since then many external and internal operations have been designed 
for treatment of disease of the frontal sinus. The various methods 
adopted range between the simple conservative and the extreme radical. 
The ability of the rhinologist to reach the sinus through the natural open- 
ing is important in the intranasal treatment. He may rarely feel the 
need of this procedure; the other methods of therapy may suffice. 
Nevertheless, a dependable technic for this maneuver is a valuable asset 
to the sinuologist. That the status of probing and irrigating the frontal 
sinus may be clearly established, an attempt will be made to present in 
chronological order the various steps taken and the ever changing trend 
in the treatment of disease of the frontal sinus during the past fifty 
years. 


HISTORY OF THERAPY OF THE FRONTAL SINUS 


To Jurasz * of Berlin is given the credit of first sounding the sinus 
through the nasofrontal duct. This occurred in 1883, and his article 
published four years later, just as the Ogston operation was becoming 
known, stimulated much interest in intranasal drainage. Among 21 
cases reported by Jurasz, he sounded the sinus quite easily in 5; in 6 
others he was successful, but not without considerable difficulty, while 


in the remaining 10 cases he failed to reach the sinus. 


Entrance thesis to the Chicago Laryngological and Otological Society. 
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1. Ogston, A.: Trephining the Frontal Sinus, M. Chron., Manchester 
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In 1890, Schaeffer * designed his puncture operation. This was soon 
given up as a dangerous procedure. The spot chosen for puncture was 
in the vault of the nose, superior to the attachment of the middle turbi- 
nate.* One of the fatalities following this operation was reported by 
Mermod,’ whose case at autopsy revealed two puncture wounds through 
the cribriform plate and complete absence of the frontal sinuses. The 
puncture operation had been designed because of the difficulties 
encountered in probing the natural opening. Alezais ® of Marseilles in 
1891 accounted for these difficulties in his study of 20 skulls. The 
anatomic variations of the nasofrontal communication prevented the 
development of a satisfactory technic with the instruments then avail- 
able, and would explain the 50 per cent failures of Jurasz. 

In the early nineties English writers—Mayo Collier‘ in 1892 and 
Dundus Grant * in 1893—held to the Ogston operation, maintaining that 
probing was out of the question ; likewise the Frenchman, Luc,® who in 
1893 described his technic, which closely resembled that of Ogston. The 
principles embodied in the Ogston-Luc operation are those which form 
the basis of most of the external operations on the frontal sinuses since 
devised. 

In 1898 attention was again directed toward probing and irrigation 
by Ernest Waggett.*® It was the simplest method, he thought, and 
therefore the best for establishing drainage. In cases in which he found 
catheterization impossible, he resorted to the Ogston-Luc operation. 

Hajek,"' in 1899, expressed himself similarly. He used the catheter 
when possible along with other methods of intranasal therapy. For 
the external operation he preferred the technic of Kuhnt or that of 
Griinwald. 


3. Quoted by Sieur and Rouvillois: Arch. internat. de laryng. 31:709; 32:42 
and 388, 1911. 

4. Killian, Gustav: Accessory Sinuses of the Nose and Their Relations to 
Neighbouring Parts, Chicago, W. T. Keener & Co., 1904. 

5. Mermod: Ann. d. mal. de l’oreille du larynx 22:337, 1896. 

6. Alezais: Note sur le mode de communication du sinus frontal avec le méat 
moyen, Compt. rend. Soc. de biol. 3:702, 1891. 
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Cire. 54:632, 1892. 
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9. Luc, H.: Empyéme latent du sinus frontal droit sans cause apparente; 
traitement par l’ouverture de los frontal et la curettage du foyer; guérison 
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Sieur '* of France felt that the frontal sinus should be treated by 
the open method, maintaining that the intranasal opening made by 
puncture or probing was too small for efficient drainage. 

In 1901 Walter A. Wells ** of Washington published a report of 
42 cases of frontal sinusitis, in 28 of which treatment by probing and 
irrigation was successful. On the cadaver he was able to enter 15 of 
his 16 specimens. 

A year later, Logan Turner,’ in his work on the accessory sinuses, 
dealt extensively with the anatomic variations of these cavities and 
their connections with the nose. He probed and blew air into the 
frontal sinus as a routine measure in the treatment of acute and 
chronic infections, although he stated at the time that should the technic 
of the external operation improve, it would undoubtedly be accepted as 
the method of choice. Many fatalities as a result of the Ogston-Luc 
operation were being reported ; consequently the trend temporarily was 
toward conservative intranasal measures. 

In 1904 H. P. Mosher ** also advocated catheterization of the frontal 
sinus, recognizing, however, the anatomic variations and the difficulty of 
establishing a technic applicable to all cases. He introduced the idea, 
which still holds, that one may safely enter the frontal sinus through 
the floor by way of an anterior ethmoid cell, obviating the necessity of 
always engaging the nasofrontal duct. 

Coakley,’® in 1905, reported successful probing in 101 of his 113 
cases of chronic frontal sinusitis. He felt that it was easier if polyps 
were present, because the middle turbinates were then pushed in. He 
advocated infraction of the middle turbinate when necessary to facilitate 
probing and for the improvement of drainage. He reported only a 50 
per cent cure following the Ogston-Luc operation, which, he said, was 
no improvement over conservative intranasal treatment. 

About this time, Killian * devised his external operation, which was 
accepted with much enthusiasm, and backward swung the pendulum to 
the radical extreme. Soon, however, unsatisfactory results were reported 
with an occasional serious complication, and efforts were constantly 
being made to improve the intranasal therapy. 
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As a result of these efforts, endonasal operations to enlarge the 
nasofrontal opening were designed, first by Ingals** and Halle,’* who 
used burrs, and then by Good ** and others, who used rasps. 

Symonds *° reported good results in the treatment of suppuration of 
the frontal sinus, confining himself to irrigation. He described the 
case of a patient who was able to pass a catheter and irrigate his own 
frontal sinus, The anterior tip of the middle turbinate had been removed 
in this case, 

In keeping with this definite intranasal trend, Norval Pierce,” in 
1907, spoke of the swelling death lists following radical treatment and 
stated that the external operation should be adopted only in order to 
prevent complications, to bring suppuration to a close, to relieve unbear- 
able symptoms or to save life in the presence of complications. 

Harrell,?* in 1910, outlined the situation as it stood at that time. 
The general feeling, he stated, unquestionably favored endonasal therapy. 
He first applied epinephrine and cocaine to the structures about the 
middle meatus and then removed the anterior portion of the middle 
turbinate. This was followed by catheterization and irrigation. If 
this treatment failed to effect a cure, he resorted to one of the intranasal 
operations. 

In 1910 Mermod ** suggested the use of aspiration, and spoke highly 
of the value of roentgenograms in the diagnosis of sinus disease. During 
the same year, Vacher,’ before the French Congress of Surgeons, 
attempted to revive interest in the simple irrigation method of treating 
chronic frontal sinusitis. 

In 1911 H. P. Mosher ** reported further developments in his 
anatomic research and demonstrated a new route to the frontal sinus 
by way of the cells of the agger nasi. He successfully catheterized 
50 of his 53 anatomic specimens through this space, and was almost as 
successful in the living. 

During the same year, Jonathan Wright,”° in a discussion of the 
modern history of disease of the accessory nasal sinuses, spoke of the 
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trend of the times toward conservatism. The proponents of this trend 
were Hajek of Vienna, Kutner of Germany and Sir Felix Semon of 
England. This general tone of moderation was thoroughly demonstrated 
by the criticism which greeted Uffenorde’s statement that conservatism 
was valueless and harmful. Although preaching conservatism, Wright 
maintained that there were cases in which the external radical procedure 
was justified. 

Herbert Tilley,*® in 1914, stated that one should always attempt to 
irrigate the frontal sinus during an acute infection. He described a 
case in a patient, aged 9, in which immediate relief, with a drop in 
temperature from 102 to 99.6 F., followed irrigation of the sinus. He 
advocated removal of the tip of the middle turbinate when necessary, 
and the external operation in the presence of edema of the eyelids and 
the soft tissues over the sinus. He spoke of the dangers associated with 
probing when the posterior wall hung low over the ostium, and when 
the ostium was above the level of the cribriform plate or close to the 
sagittal plane. It was also dangerous in the presence of external fistula 
or meningeal symptoms, or if severe symptoms continued after an 
intranasal operation. 

Attention had been previously called to the possibilities of injuring 
the cribriform plate by J. Gordon Wilson,?* in his article entitled 
“Variations of the Ostium Frontale.” 

In 1918 Stucky *§ decried the tendency toward overtreatment. Radical 
operations on the frontal sinuses failed because the function of the 
sinus was destroyed. He said, “No structure has greater recuperative 
or reparative power than the attic of the nose if we give it a chance.” 

In 1921 Vacher and Denis ** outlined their endonasal treatment of 
chronic frontal sinusitis. Their technic, stated briefly, consisted of 
anesthesia, sounding, enlargement and irrigation. 

In 1925 Skillern *° spoke of the unsatisfactory results of the radical 
external operation which might leave the patient with any of the fol- 
lowing conditions: persistence of pain; hemianesthesia of the brow and 
scalp; persistence of disease; neuralgia about the cicatrix; diplopia; 
epiphora, and, finally, blindness, meningitis and the formation of a 
fistula. 
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In reviewing the recent literature, one finds that in 1929 the history 
of therapy of the frontal sinus was ably covered by Harold Barwell* 
of London. In treatment he also inclined toward conservatism, and 
the discussion following the reading of his paper demonstrated the 
fact that he voiced the opinions of the English rhinologists of modern 
times. He handled the acute inflammatory process of the frontal sinus 
by resecting the anterior tip of the middle turbinate, and this usually 
brought about relief. When possible, he passed a cannula and washed 
out the sinus. Acute infection of the frontal sinus rarely required an 
external operation, the indication for which was the presence of abscess 
formation. In cases of chronic frontal sinusitis he enlarged the ostium 
with a rasp and opened the anterior ethmoids and the cells of the agger 
nasi. The discharge diminished satisfactorily following this operation. 

A Logan Turner,*? in the most recent edition of his text book, 
“Nose, Throat and Ear,” advocated first expectant treatment in acute 
cases, and then amputation of the tip of the middle turbinate with 
catheterization when possible. In subacute cases he resorts to intranasal 
operations to prevent chronic suppuration. The external operation is 
indicated in the presence of symptoms or signs of orbital abscess or 
intracranial complications. 

Barnhill ** in his textbook advocated a similar line of treatment, 
maintaining, however, that little benefit is derived from irrigation of 
the frontal sinus, but stressing the importance of establishing drainage 
by combating the swelling of the structures about the middle meatus. 

Treatment of the acute process as outlined by H. I. Lillie ** in 1930 
was to keep the patient in bed, with the application of heat and the 
administration of saline cathartics and coal tar products. Surgical 
intervention during the first forty-eight hours was considered dangerous. 
After that, he proceeded with shrinking and mild suction. He stressed 
the importance of roentgenograms in the diagnosis. He resorted to the 
radical operation when profound changes were noticed in the mucosa 
and bone. 

S. J. Crowe,** in Lewis’ “Practice of Surgery” published in 1930, 
stated that irrigation of the frontal sinus is imperative at times ; he does 
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not hesitate to perform the external operation. He makes a slight open- 
ing at first, then follows with the Killian or the Lynch technic. 

In the Acta oto-laryngologica in 1931 appeared an extensive article 
by Fritiof Leegaard,** of Oslo, which summed up the northern European 
point of view. He first resected the anterior blade of the middle 
turbinate, or luxated this structure toward the septum. He maintained 
that it is difficult to probe the frontal sinus with the middle turbinate 
intact. In discussing this paper, Barany advised against promiscuous 
suction, which is apt to produce hemorrhage. 

Fruhwald ** of Vienna presented his ideas on therapy of the frontal 
sinus in the February, 1931, issue of Laryngoscope. In the acute case 
he does not approve of aspiration, for he has seen it cause severe bleed- 
ing, and he does not recommend irrigation which, he said, irritates the 
membrane. He finds irrigation in chronic sinusitis difficult because 
the cannula blocks the duct, and on account of various recesses in the 
sinuses, it is impossible to irrigate completely. He expressed the belief, 
however, that it is advisable when possible, and that in 90 per cent of 
the cases in which irrigation is carried out no other treatment is needed. 
As a more radical procedure he recommended enlargement of the 
duct, opening of the bulla, correction of deviation of the septum, resec- 
tion of the tip of the middle turbinate and resection of the uncinate 
process. 

In 1932 articles by Ralph Fenton ** and George E. Shambaugh * of 
this country and by Herbert Tilley *° of England further advanced the 
cause of conservatism. Tilley, after forty years in the specialty, now 
and then sees patients who refused external operations on the frontal 
sinuses years ago. Some are entirely well, while others have a slight 
nasal discharge which is kept more or less under control by an occasional 
treatment at the office. He expressed the belief that these patients are 
better off as a whole than they would have been had they submitted to 
early radical procedures. 

It would seem, then, that modern treatment of frontal sinusitis 
throughout Europe and America is as variable as the structure of the 
sinus itself. No definite technic has been generally accepted, although 
most writers lean toward the milder methods of establishing drainage 
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and restoring the function of the sinus. Most of them stress the impor- 
tance of giving the patient immediate relief from his symptoms, while 
there are those who rely on the fact that the frontal sinus is the most 
easily drained of all the accessory nasal cavities and that the acute 
attack is usually of short duration; they outline their treatment accord- 
ingly, adopting the policy of noninterference and finding ultracon- 
servatism sufficient to their needs. 

Most rhinologists do not hesitate to open and irrigate an infected 
maxillary sinus either by way of the natural ostium or by puncture 
through the inferior meatal wall; they would also advocate similar 
treatment of the frontal sinus in the presence of an acute or chronic 
process, as an adjunct to the other methods of therapy, if a safe, depend- 
able technic for the procedure could be designed applicable to all cases. 
They recognize the fact that such a procedure embraces one of the 
essential principles of surgery, that is, the prompt removal of purulent 
material and the restoration of the natural pathways of drainage, but 
many are discouraged from following this method of treatment by 
their inability to reach the sinus readily. Unfortunately, the natural 
difficulties usually encountered in probing an unseen orifice are multi- 
plied many times in the case of the ostium frontale. This is due largely 
to the extreme anatomic variations of the sinus and its intranasal con- 
nections in different persons. Familiarity with these variabilities, how- 
ever, simplifies the approach to the sinus, and one equipped with this 
knowledge should with sufficient application develop a technic which 
will prove satisfactory in most cases. 


ORIGIN AND DEVELOPMENT OF THE FRONTAL SINUS 


A study of the intimate anatomy of the outer nasal wall reveals 
primarily the fact that the nasofrontal communication varies between 
being a narrow tortuous duct, hidden away in the labyrinth of the anterior 
ethmoid cells, and a wide ostium, opening directly into the anterior 
superior portion of the middle meatus. The characteristics of this com- 
munication in regard to its type, location and dimensions are governed 
largely by the embryonic genesis of the frontal sinus itself, for the 
existing channel actually represents the course which was taken by the 
original cell as it traveled upward and forward to the frontal bone. It 
is known that the frontal sinus develops, with rare exceptions, from 
one or the other of two main genetic points: the recessus frontalis in 
the ascending ramus of the middle meatus or the infundibulum ethmoi- 
dale located in the descending ramus. The frontal recess, so called first 
by Killian, the common site of origin, is found high and forward in 
the middle meatus. The sinus may result from a direct extension of 
this whole area or from one or more of the cells which originate 
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there.** The ethmoid infundibulum, the other main genetic point, is that 
crescentic depression or groove in the lateral nasal wall located between 
the uncinate process and the ethmoid bulla. The frontal sinus may 
develop as a direct extension of the infundibulum or from one of the 
cells located in or about this groove. 

A clear conception of the structures in or adjacent to the middle 
meatus is not possible without a knowledge of the genetic history of 
the outer nasal wall. In consequence of this, an anatomic study of the 
nasofrontal communications embraces also a study of this area in the 
embryo, with the various changes encountered during fetal life, and 
in postnatal life up to the time when the paranasal sinuses have 
achieved their mature formation. The early embryonic nasal wall is 
a simple structure, and during the first few weeks no irregularity inter- 
rupts its even contour. Gradually modifications take place, with the 
formation of furrows which eventually become the meatuses and ridges 
separating them, which are the rudimentary conchae.** The inferior 
turbinate appearing early in the second fetal month is the first of these 
structures to be discerned, this being soon followed by the middle tur- 
binate, along with the irregularities which later become the uncinate 
process, the infundibulum and the ethmoid bulla. The frontal recess, 
the area with which I am most concerned in this paper, begins its 
development during the fourth fetal month. 


J. Parsons Schaeffer,** in describing this phase of embryonic life, 


said: 


The lateral wall undergoes at this time profound metamorphosis in the for- 
mation of the appendages which ultimately characterize its surface; the paranasal 
sinuses begin to take form and position. In the frontal recess a variable number 
of accessory conchae appear in late fetal life. They are sufficiently developed to 
throw the nasal mucosa into distinct relief. Between the folds are pits or furrows 
which early evaginate to form a certain group of anterior ethmoid or frontal 
cells (Fig. 15). 


As stated previously, the frontal sinus may develop from one or 
more of these genetic pits or from an extension of this entire space 
upward and forward into the frontal bone. In either event the ostium 
frontale opens directly into the middle meatus, and is easily accessible. 
A true nasofrontal duct may be formed when the sinus takes its origin 
from a single cell or from another location. This is especially the case 
when that genetic cell is infundibular and its lumen is encroached on 
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by the bulla or other ethmoid cells. When the sinus takes origin in the 
infundibular area, it is reached through the hiatus semilunaris. Occa- 
sionally the nasofrontal duct and the infundibulum are a continuous 
channel. This channel exists when the sinus is formed by a direct 
extension of the infundibulum or by the absorption of intervening tissue 
in those instances in which the sinus originates from one of the con- 
tiguous cells. There is, however, an interruption to the continuity of 
this channel when the infundibulum terminates ventrally in an ethmoid 
cell, as is generally the case. The duct, nevertheless, in these cases has 
its proximal opening in or about the infundibulum, and is reached 
through that space. 

From whichever of these genetic pits a sinus develops, the frontal, 
the infundibular or the suprabullar areas, progress is steadily upward 
and forward. The original cell, lined with nasal mucous membrane and 
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Fig. 1—The lateral nasal wall of a full-term fetus: .4, with the middle turbi- 
nate intact; B, with the anterior attachment cut away. 


surrounded by a thin layer of compact bone, advances simultaneously 
with the absorption of the cancellous bone substance. The first year 
of postnatal life finds the sinus still ethmoid in topography. During 
the second year, however, the process of pneumatization has reached the 
vertical portion of the frontal bone, and by the end of the third year, 
the apex of the sinus is found well above the level of the nasion. 
Anatomic investigators are at variance as to the exact year the frontal 
sinus attains maturity. Hartmann and Milhalkovics think that the 
sinuses do not cease expanding before puberty ; Engel and Tillaux place 
the age at 12, whereas Onodi and others regard the sinus as fully 
developed at the age of 8, having at that time what might be considered 
the normal dimensions of 28 mm. in height, 24 mm. in width and a 
ventrodorsal dimension of 20 mm.** 
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ANATOMIC OBSERVATIONS 


Examination of adult anatomic specimens discloses the genesis of 
the frontal sinus by the character of its nasal communications. Warren 
Davis * in 1914 published the results of a study of 114 heads. He found 
that the sinus developed through the extension of one of the frontal 
cells in 41 per cent of the cases, through extension of the whole frontal 
recess in 18.4 per cent, by direct extension of the infundibulum ethmoi- 
dale in 15.6 per cent and by extension of one of the infundibulum cells 
in 20 per cent, whereas in 1 case the duct was traced back to a cell 
in the suprabullar fold. 

I undertook a study at the anatomic laboratory of the University of 
Illinois of available skulls during the two school years of 1931 to 1933. 

















Fig. 2—-Photograph and drawing of sagittal section, with the cannula in place. 
In this case the sinus opens directly into the middle meatus. 


In all, 117 were examined. Five of the specimens were found without 
frontal sinuses; in some of these, frontal cells were present with ducts 
leading to them, but this report includes only those cases in which the 
cell had definitely reached the squamous portion of the frontal bone. The 
examinations were made of one side only, the heads being divided in 
the midsagittal plane. The middle turbinate was fractured out of posi- 
tion, and in each case a cannula was passed from the nose into the 
frontal sinus through the natural opening. Of the 112 specimens that 
were so studied, in 63 the sinus was found to communicate directly 
with the middle meatus (fig. 2). The cannula in these cases quite 
easily engaged the ostium frontale, which was usually a wide opening 
located at the apex of the frontal recess. Fourteen cases were found 
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with a continuous channel between the sinus and the ethmoid infundi- 
bulum (fig. 3), and in 32 specimens the proximal ostium was in line, 
but not continuous, with the infundibulum (fig. 4). The ventral 
extremity of the infundibulum in the cases of this last type ended 
blindly, but the nasofrontal duct was infundibular, and access to the 
sinus was gained by way of the hiatus semilunaris. In the remaining 
3 cases, the ducts were located in the suprabullar area (fig. 5). Cathe- 
terization in these cases was possible but difficult. 


TECHNIC OF CATHETERIZATION 


The procedure of catheterization of the ostium frontale is in reality 
more of a maneuver than an operation. No definite technic is applicable 
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Fig. 3—Photograph and drawing of sagittal section, with the cannula in place. 
In this case the frontal sinus opens directly into the infundibulum and a continuous 
channel connects these two structures. 


in all cases, but one’s search for the natural opening is facilitated if a 
certain plan is followed. Contrary to the generally accepted belief, it 
is not necessary to remove the anterior portion of the middle turbinate 
preceding this operation. It is kept intact not only through one’s desire 
to preserve functioning tissue, but because of its value as a landmark 
and as a safeguard against injury to the cribriform plate. The turbinate 
with its attachment on the outer nasal wall outlines the middle meatus, 
and its removal does not in any way facilitate the search for the ostium 
frontale. On occasions, if the bulk of the middle turbinate blocks the 
entrance to the middle meatus, it may be pushed aside. In those cases 
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in which infraction is indicated but impossible, the soft tissues may 
always be shrunk sufficiently to admit the passage of a narrow cannula 
or probe. The anesthetic of choice is a cocaine-epinephrine solution ; | 
use the dissolved crystals. Cotton saturated with this solution is first 
placed against the anterior border of the middle turbinate and the nasal 
wall. After a few moments this is gently pushed into the middle meatus. 
Application is next made high up in the meatus by means of a very 
thin, bent applicator. This is allowed to remain until the entire area is 
anesthetized. Since the ostium frontale is reached most frequently (55 
to 60 per cent of cases) by way of the frontal recess, the operator should 
first direct his efforts toward this area (fig. 2). The cannula is 
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| 
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Fig. 4.—Sagittal section, with the cannula in place. In this case the frontal 
sinus is in line but not continuous with the infundibulum. 





slipped under the anterior attachment of the middle turbinate with the 
tip in contact with the outer wall. If the ostium is located in this space, 
gentle pressure upward with an occasional rotation medialward should 
bring about success. Failing at this point, the operator explores the 
entire area of the frontal recess, gradually maneuvering the cannula 
backward to its posterior boundary. If the tip of the cannula seems 
to be constantly in contact with hard bony structures, the search is led 
to the infundibulum. In those cases in which a continuous channel 
exists between this groove and the frontal sinus (12 to 16 per cent of 
cases ), catheterization is comparatively simple (fig. 3). Contact is made 
with the bulla as the tip of the cannula passes into the hiatus semilunaris. 
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The tip, at first directed outward, is gradually shifted medialward as 
it follows the channel to the sinus. Should the progress of the cannula 
be stopped almost immediately, it is undoubtedly because the tip has 
entered the terminal infundibulum cell. The next attempt is made more 
medial, but in the infundibular area. The sinus should be reached through 
this last maneuver in 25 to 35 per cent of cases (fig. 4). Asso- 
ciated difficulties, however, are the various ostia of the infundibular 
ethmoid cells which may attract the tip of the cannula in its progress 
upward. Several attempts may be required before this passageway is 
safely traversed and the sinus is entered. In case of complete failure, 
efforts are repeated with the terminal curve of the cannula bent at 
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Fig. 5.—Photograph and drawing of sagittal section, with the cannula in place. 
In this case the frontal sinus opens into the suprabullar groove. 


different angles. The tip of the cannula or probe for that reason should 


be flexible, for often many bendings take place before an angle is found 
suitable to the case. 

Failure may be accounted for as follows: 

1. There may be no frontal sinus. Transillumination may reveal a 
darkened area, which the operator without roentgen verification is apt 
to confuse with an inflammatory process. 

2. The instrument may be attracted into a frontal cell. These cells 
are generally posterior or inferior to the frontal sinus itself. The posi- 
tion of the cannula indicates its location; while in the frontal sinus, 
its lower portion lies against the patient’s chin, and the tip may be 
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rotated freely from side to side by turning the handle of the instru- 
ment; when not in the sinus, rotation is limited, and the handle of the 
cannula protrudes outward from the chin. 


3. The middle meatus may be extensively blocked. In these cases, 
infraction of the middle turbinate is attempted, or forcible entrance 
is gained after shrinkage and anesthesia. Once in the middle meatus, 
the same technic applies as in the other cases. 

4. The point of the instrument may enter the orbit through the 
lamina papyracea. The reason for this is obvious. When pointed out- 

yard, the pressure exerted should be more gentle than otherwise. While 
the tip is in the orbit the cannula is at an angle, and this possibility 
should be considered by the operator before irrigation is started. In 




















Fig. 6.—My frontal sinus cannulas (about five eighths of actual size). 


all cases at the beginning of irrigation, the soft structures about the 
eyes should be carefully watched for bulging, and the irrigation should 
cease immediately if the patient complains of pain in the eye. In the 
event that an injection has been made into the orbit no further attempt 
to probe the sinus should be made that day. A reattempt may be made, 
however, after the absorption of the fluid, with little likelihood of com- 
plications. Naturally, in the second attempt, care should be taken to 
avoid the lateral direction. 

5. Extensive anterior deviation of the septum may block one’s view 
of the middle turbinate and even of the outer nasal wall. In these cases 
the middle meatus is entirely inaccessible, and the deviation must be 
corrected before catheterization is possible. 

6. The nasofrontal passage may be suprabullar (1 to 3 per cent of 
cases, fig. 5). In these cases the duct is difficult to locate, and it may 
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be necessary to force a passage through the ethmoid labyrinth into the 
sinus. The latter procedure is associated with as much safety as 
puncture of the maxillary sinus, and may be adopted in cases in which 
one fails to engage the natural opening. 

My instrument, as produced by V. Mueller and Company (fig. 6), 
equipped with a Hurd attachment, is made with a double curve, as are 
most cannulas for the frontal sinus. The lumen of this cannula is 
smaller than that of most of the other instruments, to facilitate its 
passage through a narrow duct and to eliminate the likelihood of block- 
age of the duct during irrigation. The instrument is also longer than 
is usually the case, and this added length provides a handle conducive to 
better control by the operator. The cannula is produced in a series of 
two, no. 1 having its outer curve at a right angle to the main shaft, while 
in no. 2, the tip is curved at an angle of 120 degrees. The selection of 
these two particular angles is based on the needs found in a majority 
of cases, and eliminates in large measure the reshaping of the tip to 
suit the individual case. 

REPORT OF CASES 

The presentation of a large series of cases in which the irrigation 
method of treatment was used does not come within the scope of this 
paper. A few case reports, however, typifying the average have been 
selected from the files of the otolaryngologic department of the Uni- 


versity of Illinois College of Medicine. 


Case 1.—Pansinusitis on the Right Side—R. K. B., a student, was seen on 
Nov. 14, 1929. He had had a severe cold for the past ten days, with localized 
pain over the right maxillary and frontal sinuses. Transillumination and a roent- 
genogram revealed pansinusitis on the right side. Examination showed extensive 
congestion on the right side of the nose with a blocked right middle meatus. 
Puncture and lavage of the antrum removed considerable pus, which gradually 
cleared up with daily irrigations. Shrinkage and suction failed to establish drain- 
age of the frontal sinus. After two weeks catheterization was attempted. This 
resulted in failure, and further attempts were made with the same result. As the 
symptoms persisted on the sixth day, three weeks after the patient was first seen, 
a further attempt was made, this time with success. Considerable pus was washed 
out, and the procedure was repeated six times before the returned solution was 
clear. The patient was seen eleven months later and reported no further attacks. 


Patients with persistent cases such as this are often subjected to 
external operation, and I believe that to avoid such extreme treatment 
almost any form of intranasal procedure is justified. 


Case 2.—Simple Acute Sinusitis—G. D., a doorman, was seen on Nov. 5, 1931, 
with severe pain over the right frontal sinus of three days’ duration. The pain 
appeared in the morning and lasted until about 3 p. m. Examination revealed 
redness of the structures about the right middle meatus. No pus was observed. 
Irrigation was instituted immediately, and considerable purulent material was 
washed from the sinus. The patient was relieved of his symptoms, but the head- 
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ache recurred the following morning. Irrigation was then repeated, with a similar 
result; a like result was obtained on November 7. On the morning of November 
8 the patient had no headache, but it recurred on November 9. Irrigation again 
produced pus and a relief of the symptoms. He had no further headaches; 
nevertheless, he received irrigations on November 11 and 13, with negative results. 
The patient was seen a week and again three weeks later, and seemed to be 
entirely well. 

Case 3.—Chronic Uncomplicated Sinusitis—G. A. O., a housewife, was seen 
on Aug. 3, 1926. She had had periodic attacks of headaches localized over the 
left eye for several years. Thirty-six hours previously swelling and severe pain 
had developed above the left eye. An attempt was made to relieve the patient by 
skrinkage and suction, without success. The following day the frontal sinus was 








Fig. 7 (case 1).—A, x-ray picture, lateral view, showing probe in the frontal 
cell. B, anteroposterior view, showing right frontal sinusitis. The probe appears 
to be in the sinus, although the lateral exposure (4) disproves this. 


catheterized and irrigated, with a return of much purulent material. The acute 
pain disappeared that evening. Irrigations were kept up for several days with 
very little decrease in the amount of pus present. The opening was enlarged 
anteriorly by means of a rasp one week after the first irrigation. The patient 
had been seen at intervals since, but had no further return of symptoms. In all 
she received eighteen irrigations. 

Case 4.—Chronic Inflammation of a Frontal Cell—M. S., a housewife, was 
seen on Jan. 25, 1932. For three or four years she had noticed a feeling of fulness 
on the right side of the head with pain localized over the right eye. Exami- 
nation revealed the presence of mucopurulent secretion in the right middle meatus. 
Transillumination gave negative results. A roentgenogram revealed absence of 
the frontal sinuses, but an infected right frontal cell with possible maxillary 


sinusitis on the right side. On February 1 the right antrum was irrigated, with 


negative results. A month later the patient returned; she reported no improvement. 
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At this time a cannula was passed by way of the right middle meatus into the 
frontal cell. Irrigation removed a small mucopurulent mass. The patient returned 
five days later and announced entire absence of symptoms. She had not been 
seen at the dispensary since then. 

Case 5.—Acute Recurrent Sinusitis—D. F., a student, was seen on March 20, 
1929. For the past four or five days he had a headache over the right eye in the 
morning associated with an acute cold. A roentgenogram revealed very large 
frontal sinuses, the right one being opaque. There was considerable engorgement 
of the nasal mucous membrane bilaterally. After shrinkage and anesthesia, an 
attempt was made to catheterize the right frontal sinus. This was unsuccessful, 


Fig. 8 (case 5).—Acute right frontal sinusitis. The frontal sinuses in this case 
are extensively developed. 


although the frontal recess was entered and irrigated. Following this, the patient's 
nose was packed with tampons saturated with mild silver protein. He was tem- 
porarily relieved of the symptoms referable to the sinuses, although the congestion 
was present in his nose for several days. Three months later the patient returned 
with a similar attack of sinusitis. At this time the sinus was not probed, and 
relief again followed tamponage. Six months later he returned with another 
attack and was again relieved by tamponage. On July 13, 1932, he reported with 
a return of the old symptoms. Lavage of the right frontal sinus through the 
cannula removed considerable purulent material. This procedure was repeated 


two days later with a similar result. Three days later, the symptoms being still 


present, the nasofrontal passage was enlarged by means of a rasp. This was 
followed by complete relief, and up to the time of writing, the patient had had 
no further attacks. 
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There is a possibility of a latent chronic infection in this case dating 
back to the first visit and manifesting itself periodically. 


Case 6.—Acute Maxillary Sinusitis on the Left Side and Ethmoiditis with 
Frontal Symptoms—M. G., a man, was seen on Jan. 9, 1932. He had frontal 
headache on the left side for two years, with blocked nares during that time. 
Examination revealed extensive secretion and congestion in the left side of the 
nose. Transillumination showed the left antrum to be considerably darker than 
the right and the frontal sinuses to be normal. Owing to the long-standing frontal 
headache, the frontal sinus was entered and irrigated. The solution returned 
clear, and five days later, on February 22, the left antrum was washed by way 
of the natural opening. Mucopurulent material was removed, and four days 
later the procedure was repeated, although a marked improvement had been shown. 











Fig. 9 (case 6).—A, lateral view, showing the cannula in the frontal sinus. 
B, anteroposterior view, showing disease of the left maxillary and ethmoid sinuses. 
The frontal sinuses are clear in this case. The cannula is shown in the left frontal 
sinus. 


On March 14 the patient reported absence of symptoms; he made a similar 
report on March 24 and May 4. 

Case 7—Simple Acute Sinusitis —H. R. G., a machinist, was seen on Feb. 21, 
1925. For the past three days he had pain in the morning over his right eye. 
A roentgenogram revealed a slight haziness of the right frontal sinus. Catheter- 
ization and lavage of this sinus removed pus. Only one treatment was necessary. 
The patient was seen at various times subsequently and reported no further return 
of the condition. 

Case 8.—Pansinusitis on the Right Side—C. B., a housewife, was seen on 
Jan. 21, 1932, complaining of severe pain over the right eye which had been 
present for two weeks. She also had a purulent discharge from the right naris 
which had been present for three weeks. Examination revealed pus in the right 
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middle meatus. Transillumination showed opacity on the right side. The diag- 
nosis of pansinusitis of the right side was verified by roentgen study. Shrinkage 
and mild suction were first attempted without improving the case. On January 26, 
irrigation of the right antrum gave negative results. The patient did not appear 
for two weeks. At that time shrinkage and mild suction were again attempted, 
and four days later lavage of the right antrum revealed pus. On February 16, 
irrigation of the right frontal sinus removed considerable pus. This was repeated 
four days later with negative results, and at that time the patient reported that 
she was entirely free from symptoms. She had not been seen since then. 

Case 9.—Acute Recurrent Sinusitis Which Developed into Chronic Sinusitis — 
W. J., a laborer, on June 4, 1930, appeared with symptoms of acute frontal sinusitis 
of the right side of a few days’ duration. At the time of examination his tem- 
perature was 100 F. He had an extensively blocked right middle meatus caused 





Fig. 10 (case 7).—Three lateral x-ray views, the first and second showing 
unsuccessful attempts to catheterize the sinus, the third showing the cannula in 
place in the sinus. Considerable reshaping of the cannula tip was required in this 
case before the sinus was reached. 


by acute congestion of the nasal mucosa and pressure from a large middle turbinate. 
Roentgen examination corroborated the physical findings of frontal sinusitis on 
the right side. With some difficulty a cannula was forced through the middle meatus 
into the ostium frontale. Irrigation produced considerable pus and relief of 
symptoms. The patient appeared with a similar attack six weeks later. During 
this attack, on July 18, 21 and 23, 1930, he was treated by tamponage with mild 
silver protein. This method of treatment also brought relief, and he had no further 
sinus trouble until Jan. 6, 1932. Tamponage was again instituted, but failed to 
effect a cure. The patient was seen on January 11, 13 and 14, with a similar result. 
During the period of this attack, tamponage, shrinkage, suction and external heat 
failed to bring about relief. On January 19 a cannula was passed, and the sinus 
was irrigated. A large quantity of pus was returned, but the headache persisted 
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until after irrigation on the following day. A week later the patient reported 
with a slight headache, having been entirely free from this symptom in the interim. 
Lavage at this time produced no pus, and he was not seen until June 8. During 
the next two weeks he was treated at intervals. Irrigation produced only tem- 
porary relief, the headache recurring in forty-eight hours. On June 20, the naso- 
frontal passage was enlarged by means of a rasp. Little improvement followed 
this treatment, and on July 14 the anterior portion of the middle turbinate was 
removed. This structure was cystic, and its removal permitted free drainage 
from the sinus into the nose. For the next six weeks the patient was free from 
headaches, but there was an almost constant purulent discharge from the right 
naris. He reported for weekly irrigations, and they seemed to keep the process 
under control. On August 27, he complained of a slight headache but had had 
none since, and a gradual improvement of the condition was apparent. 





Fig. 11 (case 8)—Two exposures, showing right frontal sinusitis with the 
cannula in place. 


SUM MARY 


During the past fifty years treatment of frontal sinusitis has ranged 
back and forth between the simple conservative and the extreme radical 


methods. 

Modern treatment of the acute and the chronic inflammatory process 
throughout Europe and America is as variable as the structure of the 
sinus itself. 

The ability of the rhinologist to reach the sinus through the natural 
opening is important in the intranasal treatment. 

Most rhinologists would advocate catheterization and irrigation of 
the frontal sinus in the-acute or chronic case as an adjunct to the other 
methods of therapy if a safe, dependable technic for the procedure could 
be designed applicable to all cases. 
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Unfortunately, the natural difficulties usually encountered in probing 
an unseen orifice are multiplied many times in the case of the ostium 
frontale. This is due largely to the extreme anatomic variations of the 
sinus and its intranasal communications in different persons. Familiarity 
with these variabilities, however, simplifies the approach to the sinus, 
and one equipped with this knowledge should with sufficient application 
develop a technic which will prove satisfactory in most cases. 

A study of the intimate anatomy of the outer nasal wall reveals 
primarily the fact that the nasofrontal communication varies between a 
narrow tortuous duct, hidden away in the labyrinth of the anterior 
ethmoid cells, and a wide ostium, opening directly into the middle 
meatus. The characteristics of this communication in regard to its type, 
location and dimensions are governed largely by the embryonic genesis 
of the frontal sinus itself, and for this reason a clear conception of the 
nasofrontal communications is not possible without a knowledge of the 
genetic history of the outer nasal wall. 


Examination of adult anatomic specimens discloses in each case the 
genesis of the frontal sinus by the character of its nasal communication. 


Examination of a series of skulls revealed the facts that the natural 
opening to the frontal sinus is reached most frequently in from 55 to 
60 per cent of cases by way of the frontal recess; that a continuous 
channel exists between the infundibulum ethmoidale and the frontal 
sinus in from 12 to 16 per cent of cases; that in from 25 to 35 per 
cent the natural opening is reached through the hiatus semilunaris, the 
nasofrontal duct being in line but not continuous with the ethmoid 
infundibulum, and that an occasional case (1 to 3 per cent) is found 
in which the nasofrontal passage is suprabullar. 

Although no definite technic for catheterization of the frontal sinus 
is applicable in all cases, one’s search for the natural opening is facili- 
tated if a certain plan is followed. 

In most cases, the sinus may be probed successfully through the 
natural opening, although in a few cases puncture of the floor of the 


sinus is advisable and is associated with no greater danger than puncture 
of the wall of the maxillary sinus. 


The cannula recommended for use in irrigation of the frontal sinus 
is made with a smaller lumen and a longer shaft than characterize most 
cannulas for use in the frontal sinus. It is produced in a series of two, 
no. 1 having its outer curve at a right angle to the main shaft, while in 
no. 2 the tip is curved at an angle of 120 degrees. The selection of these 
two particular angles is based on the needs found in a majority of the 
cases, and eliminates in large measure the reshaping of the tip to suit 
the individual case. 
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CONCLUSIONS 


Catheterization of the frontal sinus through the natural opening is 
possible in most cases. The development of a technic for such a proce- 
dure is simplified when founded on a thorough knowledge of the inti- 
mate anatomy of the nasofrontal communications and a familiarity with 


their variations. 

Patients with frontal sinusitis treated by the irrigation method alone 
show improvement and many times a complete cure. An acute attack 
is often relieved by one irrigation, although the case may be of such a 
nature as to require several such treatments. Patients with chronic 
cases may be treated successfully by the irrigation method, either alone 
or as an adjunct to operative procedures. Infected cells, which cause 
symptoms similar to those of frontal sinusitis, may be entered and irri- 
gated with favorable results. 





Clinical Notes 


HYPOPHARYNGEAL DIVERTICULUM 
O.iIveR B. McGiLiicuppy, M.D., LANsinc, MIcH. 
Mrs. E. M., aged 86, was admitted to St. Lawrence Hospital on Jan. 4, 1933, 


with a fracture of the right iliac bone. Traction was applied and the patient 
treated symptomatically, for she was greatly emaciated and dehydrated. 














Fig. 1—Autopsy specimen of the tongue, epiglottis, trachea, esophagus and a 
large diverticulum which extends to the level of the bifurcation of the trachea. 


For at least fifteen years she had experienced gradually increasing difficulty in 
swallowing. Of late she had become increasingly emaciated and hungry, for in 
spite of many hours spent in trying to eat and repeated attempts at swallowing, 
large quantities of food were regurgitated. Each attempt at swallowing was 
accompanied by choking and coughing. She had discovered that the choking could 
be diminished by tipping her body forward while attempting to swallow. 




















Fig. 2—The channel running toward the lower right-hand corner is the opening 
into the diverticulum with voluntary muscle fibers of the pharynx on one side and 
smooth muscle fibers of the esophagus on the other; x 10. 











Fig. 3—High power magnification of a portion of the opening of the diver- 
ticulum, demonstrating a continuation of the smooth muscle of the esophageal 
muscularis mucosae; X 85. 
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When the patient was immobilized on her back in bed, it became impossible for 
her to retain any food, either solid or liquid. Infusions and proctoclyses were 
vigorously rejected by the patient. Attempts at tube feeding failed, and roentgen 
examination was abandoned when she refused to swallow the barium. 

Esophagoscopy, without anesthesia, performed on January 6, revealed an exceed- 
ingly large diverticulum filled with food and fluid and extending from the level 
of the upper edge of the cricoid cartilage downward and to the right for about 
15 cm. The lumen of the esophagus could not be entered with a no. 8 (French) 
filiform bougie. Particles of food could be seen along the walls of the trachea. 
The patient died two days later of dehydration and aspiration pneumonia. 

Autopsy revealed the diverticulum shown in figure 1. It was impossible even 
at autopsy to pass a fine probe into the lumen of the fibrosed esophagus, and careful 
examination of the specimen demonstrated that the lumen was directed almost 
horizontally forward toward the posterior surface of the cricoid cartilage. The 
specimen illustrates the mechanical pressure of the sac against the walls of the 
esophagus establishing a vicious circle which favored a gradual enlargement of 
the sac and an increasing pressure on the esophagus. 

The opening into the diverticulum, seen running diagonally to the lower right- 
hand corner of figure 2, has voluntary muscle of the hypopharynx along one side 
and smooth muscle of the esophagus along the other. The section shown in figure 
3 is a high power magnification taken from a portion of the neck in figure 2. It 
demonstrates a continuation of the smooth muscle of the esophageal muscularis 
mucosae, indicating that the upper end of the esophagus forms a small portion of 
the wall of the diverticulum and that the hernia occurred at the junction of the 
hypopharynx and the esophagus. 


COMMENT 


This case is remarkable because of the enormous diverticulum, the fibrosed, 
distorted esophagus with its lumen directed horizontally forward and the demon- 
stration of mechanical pressure of the neck of the sac on the upper end of the 
esophagus. 


Olds Tower Building. 





AURAL INFECTIONS FROM THE COLON BACILLUS 


Report of a Case 


CiareNcE H. Smiru, M.D., New York 
Attending Otolaryngologist, Morrisania City Hospital 


Aural infections with the colon bacillus as the causative agent are rare, and it 
would seem as though they were generally secondary to an infection in the kidneys 
or in the rectum and the lower end of the bowel. Little information is available 
on the subject. Libman,1 in 141 cases of aural discharge or complications of otitis 
media, found the colon bacillus in 1 case of abscess of the brain and in 1 of 25 cases 
of meningitis secondary to otitis media. 


1. Libman: Value of Bacteriological Investigations in Otology with Special 
Reference to Blood Cultures, Arch. Otol. 37:22, 1908. 
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I have been unable to find any reference to this subject in the literature since 
Libman’s article was published. 

The report of a recent case of secondary infection due to the colon bacillus in 
which treatment by surgical measures and the bacteriophage method was unsuc- 
cessful follows. 


REPORT OF CASE 


Mary W., aged 36, was admitted to Morrisania City Hospital on May 27, 1933, 
complaining of a discharge from the right ear, severe persistent right-sided ear- 
ache, headache and a temperature of 104 F. Physical examination revealed: a 
small amount of purulent, foul-smelling discharge in the canal of the right ear, 
which had exuded from a small perforation in the drum; a narrow bony canal; 
tenderness over the mastoid, and painful enlargement of the cervical glands on 
the right side. 

The patient gave a history of hematuria and dysuria one year before and of 
recent nocturia, necessitating urination two or three times nightly. The present 
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Temperature chart. C indicates the occurrence of a chill; OJ, the first opera- 
tion, and OJI, the second operation. 


illness was of six days’ duration, commencing with pain in the right ear, sponta- 
neous rupture of the drum and the escape of a small amount of fluid. 

On May 28, examination of the eyes revealed no pathologic condition. A 
lumbar puncture showed normal cerebrospinal fluid. Urinalysis gave negative 
results. The leukocytes numbered 10,500; the polymorphonuclears, 56 per cent, 
and the hemoglobin, 80 per cent. The patient had three chills in twenty-four 
hours, with a rise in temperature to 107 F. each time. 

On May 29, it was my opinion that the case was one of fulminating mastoiditis 
and an infection of the blood stream. A consultation with the medical department 
elicited the opinion that the patient had diffuse bronchopneumonia, accompanied 
by dyspnea, cyanosis and disorientation. 

On May 30, because of the pneumonia present, general anesthesia seemed contra- 
indicated, so under local anesthesia the right mastoid was exenterated and the 
lateral sinus exposed, explored and drained. In the sinus was found a purulent 
clot which extended from the jugular bulb to the torcular herophili. Free bleed- 
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ing was obtained from the torcular before drainage was inserted. On account of 
the anesthesia, the jugular vein was not exposed at that time. 

On May 31, a patch of bronchopneumonia was noted in the base of the left 
lung. Some cyanosis and dyspnea were still present. 

On June 1, the first blood culture, taken on May 30, showed the presence of 
Bacillus coli-communis. The same organism was found in the pus from the mastoid 
and in that from the lateral sinus. The patient was irrational at times. 

On June 3, she looked septic, was mentally dull, and showed a dry tongue. 
The medical consultant’s opinion was that general anesthesia, if needed, would not 
be hazardous. 

On June 4, at a second operation, the internal jugular vein was exposed and 
resected to a point above the facial branch. It was found to contain pus, which on 
culture showed B. coli-communis. The wound was drained. 

On June 5, through the courtesy of Dr. Ward J. MacNeal, director of the 
laboratories of the New York Post-Graduate Hospital, B. coli bacteriophage and 
B. coli bacteriophage in asparagine were obtained for intravenous use. The first 
was used locally in the wound continuously. 

Another blood culture was positive for the same organism. 

A proctoscopic examination showed a normal mucosa. Repeated urinalyses elic- 
ited no evidence of a pathologic condition. Neurologic examination revealed no 
symptoms of meningitis. 

On June 6, 10 cc. of undiluted B. coli bacteriophage in asparagine, in doses of 
1 cc., was given intravenously, without any reaction. 

On June 7, doses of 5, 10 and 5 cc. of undiluted B. coli bacteriophage were 
given intravenously; after the last dose a violent chill was noted. 

On June 8, another blood culture was positive for B. coli-communis. Five 
cubic centimeters of undiluted B. coli bacteriophage was given intravenously ; there 
was no reaction. 

On June 9, still another blood culture was positive for B. coli-communis. Six 
cubic centimeters of undiluted B. coli bacteriophage was given intravenously ; there 
was no reaction. 

On June 10, another blood culture was positive for B. coli-communis. Six 
cubic centimeters of undiluted B. coli bacteriophage was given intravenously ; there 
was no reaction. 


On June 13, 8 cc. of undiluted B. coli bacteriophage was given intravenously ; 
there was no reaction. 


On June 14, another blood culture was positive for B. coli-communis. Symp- 
toms of meningitis were present, and there was pronounced bronchopneumonia. 
Death ensued. 

Necropsy revealed an abscess in the pelvis of the left kidney, meningeal 
inflammation and extensive bronchopneumonia. The pus from the kidney, when 
cultured, showed the saine organism that had been found in the mastoid and in 
the lateral sinus, B. coli-communis. 

Here evidently was a case in which the aural inflammation and the invasion of 
the blood stream were secondary to renal infection. It was unfortunate, academ- 
ically, that this etiologic factor was not discovered during the patient’s illness; 
the possibility of its presence was considered, but repeated urinalyses gave no 
clue. It was also regrettable that the infecting organism was not susceptible to 
treatment with coli bacteriophage, as this method would then be of real value. 


140 East Fifty-Fourth Street. 
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ABUSE OF POWERFUL NASAL OILS 


Joun R. Honiss, M.D., Rocnester, N. Y. 


During the past few months it has been brought to my attention frequently 
that many people are using nasal drops the action of which is definitely detri- 
mental to the healing of inflamed nasal mucous membranes. 

This urge on the part of the medical profession, the pharmaceutic houses and 
the laity to use oil in the nose for acute colds and other nasal infections has been 
marked since the advent of ephedrine. I believe that this drug was used previously 
in the treatment of asthma and of allied conditions. In many cases it gave marked 
relief. In other cases its virtue was questionable, and a certain number of patients 
could not use it because of disturbing reactions. 

In the last year or two ephedrine has been used more and more in oils for 
nasal instillation. Because its powerful action shrinks the membranes of the nasal 
passages, breathing is much easier, and there is great relief of pressure symptoms 
in the nose, eyes and head in patients suffering from acute congestions in the 
upper respiratory tract. In half an hour, an hour or two hours after the first 
instillation, the membranes return to their former state. The obstructive symp- 
toms return, and so the instillation is repeated. In a few cases there is definite 
and permanent relief of symptoms and one or two applications of the nasal oil are 
sufficient ; but in far too many cases, with the constant repetition of the instillation 
the primary symptoms are made worse. 

This irritation is so definite and is present in so many cases that I feel sure 
that the use of powerful agents in nasal oils is detrimental to the patient. I have 
seen many patients during the past winter who were definitely worse from the 
use of these oils. Most of the patients began to improve immediately when the 
oil was stopped and no further treatment was given. Others improved when the 
oil was prohibited and only mild nasal treatments were given. 

Ephedrine and its allied products in all probability work similarly to epinephrine 
and similar drugs. Cocaine and many of its derivatives would also produce a 
shrinking action and temporary relief of symptoms, yet no conscientious practitioner 
would prescribe these drugs promiscuously. I hold no brief against ephedrine. 
It undoubtedly has a valuable sphere of action. I feel, however, that its use is 
being abused, that it is used too frequently, and that numerous people are suffering 
as a consequence. 

If one must use a nasal instillation, oils the ingredients of which are mild and 
soothing are much more satisfactory. 


Medical Arts Building. 





Progress in Otolaryngology 


A Summary of the Bibliographic Material Available in the 
Field of Otolaryngology 


PERORAL ENDOSCOPY 


LOUIS H. CLERF, M.D. 
PHILADELPHIA 


In proving that cardiospasm is due to fibrosis of the terminal portion 
of the esophagus caused by infection from contiguous organs, Mosher * 
found that these changes might also result from infection within the 
esophagus. He has found that acute infection arising within the esopha- 
gus occurs either as superficial ulceration or as edema of the submucosa 
and infiltration of the connective tissue, whereas chronic infection of the 
esophagus is shown by a generalized infiltration with small round lympho- 
cytes and plasma cells and by an increase in the subepithelial connective 
tissue, or by an increase in the connective tissue throughout the esopha- 
gus and in the periesophageal structures. It has been shown that fibrosis 
of localized areas is fairly common, especially in chronic infections such 
as arteriosclerosis. In infections of the blood stream, the esophagus may 
be involved to the extent of ulceration. Infection of the esophagus may 
occur in acute diseases, for example, in pneumonia. Chronic infection, 
as shown by lymphocytic infiltration under the epithelium, in glands 
and about gland ducts, is also common. Dilatation of subepithelial blood 
vessels is almost constant in diseases such as cirrhosis of the liver which 
impede venous circulation. Mosher’s previous statements that cirrhosis 
of the liver and infection of the gallbladder are among the chief causes 
of infection of the esophagus are being more and more substantiated by 
the accumulating mass of autopsy material. The glands of the esophagus 
are especially liable to infection, and they probably furnish the chief 
route by which the esophagus is infected from within. One form of 
solitary follicle is simply a collection of lymphocytes following a gland 
duct to the surface. Mosher emphasized that with infection of the 
esophagus occurring either from within or from without and often in 
both acute and chronic infections, and with fibrosis following infection 
in the esophagus as it does in other organs of the body, there is abundant 
cause for strictures or fibrosis to occur in any part. 


1. Mosher, H. P.: Involvement of the Esophagus in Acute and in Chronic 
Infections, Arch. Otolaryng. 18:563 (Nov.) 1933. 
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In an attempt to explain the reported results of biopsy on gastric 
mucosa associated with ulceration of the esophagus, Ireland? studied 
over a hundred autopsy specimens of the esophagus. These included 
about fifteen hundred sections from the various esophageal levels. He 
concluded that true gastric mucosa is not present in the esophagus. He 
believed that confusion has arisen in many instances from calling the 
normal superficial glands gastric mucosa. There may occur actual ulcera- 
tion ingrafted on one of these glandular areas owing to the accessibility 
of their erosions in a lumen that is ordinarily well protected by stratified 
squamous epithelium. Infection of the glands, especially of the super- 
ficial type, is relatively common and may range from a chronic to an 
acute type with ulceration and the formation of an abscess. 

Congenital Anomaly of the Esophagus.—Complete congenital stenosis 
of the esophagus is commonly considered a fatal condition, death usually 
resulting from bronchopneumonia. A case of complete congenital ste- 
nosis of the esophagus in which cure was obtained, the second case to 
be recorded in the literature, is reported by Tumarkin.* He was called 
to see the patient on the fourth day after birth. The child had never 
been able to swallow food, but coughed and regurgitated whenever any 
attempt was made. At esophagoscopy, the lumen of the esophagus 
appeared to be normal for about 14 cm. At this point it was replaced 
by a roset appearance, which suggested the cardiac end of the stomach. 


Attempts to pass the esophagoscope beyond this point met with marked 
resistance, which was overcome only after firm pressure. About 3 cm. 
of the esophagus was traversed before the stomach was reached. Fol- 
lowing withdrawal of the esophagoscope, the patient was able to swallow 
without apparent difficulty and has remained normal. No other evidence 
of abnormalities was observed. 


To ascertain the character of the congenital abnormalities present 
in an infant, aged 3 days, Tucker and Pendergrass* devised a new 
diagnostic method which has for its purpose direct visual observation. 
After demonstrating esophagoscopically and roentgenographically that 
the upper segment of the esophagus terminated in a blind pouch, a 3.5 
mm. (infant) bronchoscope was passed. Through this was observed a 
fistulous tract opening in the posterior tracheal wall at the entrance of 
the left bronchus. A small, opaque, ureteral catheter was passed 
through the bronchoscope into this opening, and under fluoroscopic gui- 
dance it was seen to pass into the lower segment of the esophagus and 


2. Ireland, P. E.: Glands of the Esophagus, Laryngoscope 43:351 (May) 
1933. 

3. Tumarkin, A.: Congenital Stenosis of the Oesophagus, J. Laryng. & Otol. 
48:489 (July) 1933. 

4. Tucker, G., and Pendergrass, E. P.: Congenital Atresia of the Esophagus: 
A New Diagnostic Technic, J. A. M. A. 101:1726 (Nov. 25) 1933. 
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on into the stomach. This positively established the diagnosis that a 
communication existed between the lower end of the trachea and the 
upper end of the lower segment of the atresic esophagus. 

Although the condition was first described in 1931, there has been 
a remarkable scarcity of literature on congenital shortening of the 
esophagus. A series of nine cases was reported by Manges and myself,° 
in which the symptoms, roentgenographic diagnosis, esophagoscopic find- 
ings and treatment were described in detail. The group included five 
adults and four children, two of whom were of the same family. From 
the standpoint of symptoms, their cases could be divided into two groups. 
In one, the outstanding symptoms were dysphagia, regurgitation of food 
and disturbances in nutrition and growth. In the other, distress varying 
from flatulence to severe epigastric pain after eating was observed in 
addition to dysphagia with lodgment and regurgitation of food. The 
essential points in the roentgen diagnosis are: First, a portion of the 
cardiac end of the stomach must be shown to stay above the level of 
the diaphragm, and, second, the esophagus must be shown to be too short 
to reach as low as the level of the diaphragm. In all of the cases there 
was some degree of narrowing at the point of junction of the esophagus 
and the stomach. This was commonly at the level of the seventh or 
eighth dorsal vertebra. 

At esophagoscopy, there was invariably found dilatation of the upper 
segment of the esophagus with chronic esophagitis. The esophagus was 
found to be shorter than normal, as shown by measurement and by 
anatomic localization. In two cases a weblike stenosis was observed at 
the esophagogastric junction; in five cases the stenosis was funnel-like 
in appearance. In four instances ulceration was present, varying from 
a small area at the point of stenosis to extensive ulceration involving the 
funnel-like narrowing as well as the stenosis. The ulceration appeared 
to be superficial with an inflammatory edge and was covered by a thin, 
grayish exudate. There was no point of narrowing corresponding to 
the level of the diaphragm. Treatment in the nonulcerative cases con- 
sisted of dilatation ; in the ulcerative cases in which there was indiges- 
tion, dietetic treatment along the lines indicated in gastric ulcer should 
be followed. Dilatation should be performed if there is dysphagia. 
Alkalis gave temporary relief from pain. 

Monkhouse and Montgomery ® reported a group of seven cases of 
partial thoracic stomach in which there was a short esophagus of mild 


5. Clerf, L. H., and Manges, W. F.: Congenital Anomalies of the Esophagus 
with Special Reference to the Congenitally Short Esophagus with a Portion of 
Stomach Above the Diaphragm, Ann. Otol., Rhin. & Laryng. 42:1058 (Dec.) 1933. 

6. Monkhouse, J. P., and Montgomery, S. K.: A Report of Seven Cases of 
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(Nov.) 1933. 
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degree. In six, the diagnosis was corroborated by esophagoscopy ; in 
one, roentgen study only was carried out. The cases fell into two groups, 
namely, those with and those without dysphagia. Dysphagia, when pres- 
ent, was intermittent and had continued for some time, often years, 
although it was never severe. All of the cases were in adults. In the 
authors’ opinion, diagnosis in these cases rests on roentgen study and 
endoscopy. Esophagoscopy in the observed cases showed a definite stric- 
ture. Ulceration, when present, exhibited the appearance of a malignant 
growth. Mucosa taken from the stenosed area presented the character- 
istic appearance of gastric mucous membrane. Dilatation of the stenosis 
often relieved symptoms in the obstructive forms. 

In a case of congenital shortening of the esophagus observed in a 
child, aged 1 year and 7 months, who came to autopsy, Jacob and others ' 
found definite anatomic evidence of a congenitally short esophagus and 
a prominent thoracic stomach. It was discovered that the length of the 
portion of the stomach found in the thoracic cage was too great to be 
compatible with a physiologic phenomenon. The narrowing of the 
esophagus began a short distance below the bifurcation of the trachea 
and extended for 2 cm. Below the lumen of the stricture the food pas- 
sage opened again, but on the walls there were large rugae similar to 
those found in the stomach. The lumen of the stricture showed a super- 
ficially ulcerated surface. At the level of the diaphragm it was found 
that there was no constriction corresponding to the hiatus; the serous 
coat was reflected from the cardiac end of the stomach onto the under- 
surface of the diaphragm, and there was no bulging through the hiatus. 
There were no adhesions about the diaphragm or any signs of perieso- 
phageal involvement. Histologic examination of tissue removed from 
the esophagus above the stricture revealed the characteristics of a fairly 
normal esophageal wall with thickening of the epithelial layer and of 
the muscularis mucosae. A study of the walls below the stricture showed 
gastric mucosa. It was difficult to identify the wall of the stricture as 
the epithelium was ulcerated, and no surviving fragments could be found 
with which this type might be identified. Marked inflammatory changes 
were present in the submucosa and in the muscularis. 


DIAGNOSIS OF ESOPHAGEAL DISEASE 


The occurrence of pulmonary symptoms due to overlooked esophageal 
disease, a common and not always recognized clinical association, was 
reviewed by C. and C. L. Jackson.* These observations are of impor- 
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tance not only to the esophagoscopist but particularly to the clinician, 
who often is the first to see these cases. Nine ways and means by which 
pulmonary symptoms may develop from pathologic conditions in the 
esophagus and hypopharynx are enumerated and discussed. It is neces- 
sary for accurate diagnosis that distinctions be made: (a) inspiration of 
infected food, blood or secretions (oral, pharyngeal and nasal), which 
overflow into the larynx because they cannot get down a stenosed esopha- 
gus; (b) direct extension upward and over the laryngeal rim by patho- 
logic processes originating in the esophageal or hypopharyngeal wall ; 
(c) direct extension through the esophagotracheal party wall, or through 
the wall of a bronchus, usually the left main bronchus; (d) direct 
extension of esophageal disease to the pleura or through the pleura into 
the parenchyma of the lung; (e) direct extension of an esophageal lesion 
to the mediastinum and thence to the lung; (f) extension of esophageal 
disease by way of blood vessels or lymph channels; (g) compressive 
stenosis of the trachea or bronchus without pathologic involvement 
of the tracheobronchial wall, by bulky esophageal lesions, glandular 
metastases or esophageally lodged large foreign bodies; (h) laryngeal 
paralysis by pressure or involvement of the recurrent nerve by a lesion 
such as a carcinoma, and (7) reflex symptoms, especially cough, excited 
by disease limited to the esophagus. In the search for obscure causes of 
cough, esophageal examination with the roentgen rays and the esopha- 
goscope should not be overlooked. 

The cases reported by Vinson and Wilder ® are of interest in that 
there is no record in the literature of the occurrence of diffuse ulceration 
of either esophagus or trachea in association with diabetes mellitus. The 
finding of these uncommon lesions in cases of diabetes suggested a 
metabolic abnormality as a possible etiologic factor. Ina case of esophag- 
eal involvement in a man, aged 24, esophagoscopic examination revealed 
an extensive annular ulceration in the lower half of the esophagus with 
little if any reduction in the esophageal lumen. The area was covered 
with necrotic material and bled freely. In a case of ulcerative tracheitis 
in a man, aged 57, hoarseness had been present for seven months. Mir- 
ror laryngoscopy revealed subglottic thickening with ulceration and 
crusting extending into the trachea. Bronchoscopically, this condition 
was found to involve the entire trachea. The appearances were strikingly 
similar to those observed in the case of esophageal ulceration. In both 
cases severe diabetes was present. 

In a case of tracheo-esophageal fistula reported by McKinney,?° there 
were paroxysms of coughing, made worse by the taking of food, and 
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expectoration of food in addition to vomiting and gastric symptoms. 
When barium sulphate was swallowed in the routine esophageal study, 
some was noted in the right bronchus. Esophagoscopy gave negative 
results ; at bronchoscopy, however, a small amount of creamy fluid was 
observed coming through the tracheal wall at the lower end of the 
trachea, on the right side. When wiped away, this would reform. No 
definite opening could be demonstrated bronchoscopically. The roent- 
genographic evidence, however, seemed conclusive. 

In my** case of broncho-esophageal fistula, the patient, aged 23, 
noticed that for seven years there had been cough associated with the 
swallowing of food. This was particularly marked when liquids and 
highly seasoned foods were taken. The Ono sign is described in detail. 
A roentgen study of the swallowing function was conclusive and also 
explained the presence of extensive pathologic changes involving the 
lower lobe of the left lung. The esophageal end of the fistula was readily 
demonstrated by esophagoscopy and permitted of the instillation of 
iodized oil to visualize the communication. 

Benign Neoplasms.—In a discussion of the symptoms and diagnosis 
of benign neoplasms of the esophagus, Patterson ** observed that the 
neoplasms were comparatively rare, since there are only sixty-two cases 
on record from 1717 to October, 1932. Many cases of benign neoplasm 
of the esophagus are asymptomatic, since they have been found post 
mortem without the occurrence of symptoms referable to the esophagus 
during life. Symptoms of dysphagia develop much more slowly in 
benign neoplasm of the esophagus than in malignant disease. Diagnosis 
necessitates direct inspection of the esophagus. Since the advent of 
esophagoscopy, benign growths of the esophagus have been removed 
by esophagoscopy without radical removal of the base, as radical removal 
of the base is unnecessary and is surgically contraindicated. 

In a search of the literature, Broders and others ** found one previ- 
ously reported case of hemangio-endothelioma of the esophagus which 
was discovered at autopsy. In the case reported by them the growth was 
primary in the esophagus, and the diagnosis was made during life. In 
the patient, a woman, aged 76, marked dysphagia and substernal pain 
suddenly developed. A foreign body was suspected. Roentgen examina- 
tion revealed an irregular obstruction in the lower part of the esophagus 
suggesting a malignant growth. At esophagoscopy, an infiltrating lesion 
was found invading the left anterior wall of the lower segment of the 
esophagus with marked narrowing of the lumen. Examination of tissue 
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and secretion removed was inconclusive, so a second esophagoscopy was 
performed. In one of the pieces of tissue removed the characteristic 
structure of hemangio-endothelioma was found. The results of the bac- 
teriologic examination were of interest in that a form of Streptothrix 
was found. 


Malignant Neoplasms.—In a study of a thousand cases of malignant 
disease of the esophagus, Vinson ** concluded that a positive diagnosis 
of carcinoma of the esophagus cannot be made unless tissue removed 
from the lesion is found to be malignant when examined by a competent 
pathologist. Early diagnosis of the disease appears difficult because the 
lesion is usually far advanced before it causes symptoms. Roentgen- 
ography is the most common accurate single examination employed. 
Esophagoscopic study is advisable in many cases of carcinoma, since 
positive data are not usually procured in more than 70 or 80 per cent 
unless tissue is removed as a routine measure. 

The occurrence of carcinoma of the esophagus at the site of a stenosis 
due to ingestion of a corrosive is extremely rare. In the case reported 
by Myerson *® there was a history of lye being swallowed twenty-six 
years previously when the patient was 3 years of age. Bouginage was 
carried out at intervals. On two occasions foreign bodies lodged in the 
esophagus. Recently there were obstructive symptoms. Tissue removed 
esophagoscopically showed squamous cell carcinoma. 


Tuberculosis of the Esophagus.—lIn discussing the channels of infec- 
tion and the forms of tuberculous lesions that may involve the esophagus, 
Myerson ** emphasized that there may be an absence of symptoms, 
particularly if the lesion has penetrated from without. In a diagnosis, 
esophagoscopy is essential. In the case reported, the esophagoscopic 
findings were those of stenosis with the occurrence of a pale, granu- 
lomatous mass which was diagnosed as tuberculoma. This was cor- 
roborated by histologic study of tissue removed. 


FOREIGN BODIES IN THE FOOD AND AIR PASSAGES 


In the literature on foreign bodies, Fishman ** found no reference 
to the theory and anatomicophysiologic proof regarding conditions which 
make it possible for safety-pins with their open ends facing downward 
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to become lodged at as low a level as the postcricoid narrowing rather 
than to become embedded in any of the soft parts higher up. The anat- 
omy of the hypopharynx and of the upper segment of the esophagus 
is discussed. The first stage and the beginning of the second stage of 
swallowing are considered. The writer concluded: (1) that objects of 
small mass, comparable to liquids, such as safety-pins, are not grasped 
by the pharyngeal constrictors, but are quickly and forcibly propelled 
through the mouth and mesopharynx ; (2) that the hypopharynx, because 
of its attachments anteriorly, is open and ready to receive objects, rather 
than closed, permitting rapid descent into the postcricoid space. These 
two factors together account for the failure of safety-pins, the open 
ends of which are pointed downward, to become embedded at a more 
plausible higher level. 

In a summary of fifty consecutive cases of foreign bodies in the 
esophagus, Sneller ** emphasized the importance of considering the pos- 
sibility of preexisting esophageal disease whenever a foreign body i 
arrested in the esophagus. He agreed that blind probing and blind 
methods of removal are dangerous and should not be attempted. 

Perforation of the esophagus by a foreign body with the development 
of mediastinitis constitutes a serious problem. The question of proper 
treatment is open to speculation, depending on the situation of the 
perforation, its degree and extent, whether the foreign body has par- 
tially or completely entered the mediastinum and whether it is opaque 
to the roentgen rays. These problems were considered by Moersch and 
Kirklin ** in their case of perforation of the esophagus with mediastinitis 
caused by a foreign body. The foreign body, a toy horse and rider, was 
found to be lying entirely in the mediastinum at the level of the arch of 
the aorta. There was evidence of mediastinitis with inflammatory infil- 
tration in the right lung. It was decided, after surgical consultation, 
that esophagoscopic approach offered the best chance for successful 
removal. This was carried out under general anesthesia with fluoroscopic 
guidance. An opening was made through the esophageal wall overlying 
the foreign body; the object was reached by blunt dissection and finally 
drawn into the lumen of the esophagus. The patient made a very satis- 
factory recovery. The case is worthy of emphasis because of the possi- 
bility and advisability of removal by endoscopic means of a foreign body 
with the aforementioned complications present and because of the abso- 
lute dependence on roentgen aid in finding and removing the object. 
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In a report on the care of a hundred cases of foreign bodies in 
the air and food passages, Gill and Pilcher *° advanced the idea that 
anesthesia, local or general, is necessary in children. Their policy is to 
give some form of anesthesia to every patient who is not dyspneic. 
They have not had pneumonia develop following bronchoscopy under 
ether anesthesia. The performance of tracheotomy was found necessary 
in only two cases following bronchoscopy. This low percentage, they 
believe, is due to the observance of three bronchoscopic fundamentals, 
namely, proper sized tubes with the head held in the correct position, 
muscular relaxation and short working time. 

Hart ** reviewed the records of a series of eighty-nine cases of 
foreign bodies and commented on the special problems and the methods 
employed in their solution. Interesting data were given regarding the 
distribution and the varieties of foreign bodies encountered. He reem- 
phasized the importance of early diagnosis, gentleness in manipulations 
and familiarity with the problems involved by practice on the manikin 
or practice board. 

Schenck ** agreed that in the case of a sick child the possibility of 
a foreign body in the food or air passages should always be considered. 
The importance of a careful roentgen study in the cases of nonopaque 
foreign bodies is emphasized. In his collection of one hundred and 
thirty-seven foreign bodies removed, sixty-two, or 47 per cent, were 
nonopaque to the roentgen rays. 

Although the usual cause of death given following a diagnosed lesion 
in the mediastinum is acute mediastinitis, it is the opinion of Impera- 
tori ** that this would seem to be but a contributing cause. The close 
connection of the mediastinal lymphatics and the pericardium could easily 
lead to a pericarditis. In a case of peanut in the bronchus with extensive 
subcutaneous emphysema which terminated fatally, there was found an 
acute purulent superior mediastinitis with acute purulent pericarditis 
and effusion. It was believed that the extension from the mediastinum 
to the pericardium through the lymphatics produced the lesion that was 
the main cause of death. 
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In a study of a case in which a foreign body in the trachea was 
suspected, roentgenograms showing the size of the cardiac silhouette 
during inspiration and expiration so impressed Moore and his co-work- 
ers ** that they undertook some experimental studies of artificially pro- 
duced bilateral obstructive emphysema. They summarized their findings 
as follows: Fluoroscopic and roentgenographic change in cardiac outline 
(a decrease in size) on expiration in bilateral obstructive emphysema was 
observed in one case of laryngeal, and in three cases of tracheal, foreign 
bodies with bilateral obstructive emphysema. Experimental bilateral 
obstructive emphysema was produced in dogs, and measurements of the 
transverse cardiac diameter and cardiac surface area were taken. These 
confirm the observations noted fluoroscopically and roentgenographically 
in cases of bilateral obstructive emphysema resulting from foreign bodies 
in the larynx and trachea. The use of inhalation of carbon dioxide to 
obtain roentgenograms in full inspiration and expiration is suggested to 
insure the demonstration of the presence of obstructive emphysema in 
children and infants. 

In a general discussion of the roentgen diagnosis of foreign bodies, 
Manges ** emphasized the importance of certain technical roentgen 
details regarding the quality of the roentgenograms. Various groups of 
foreign bodies are considered. The article is well illustrated. 

Pendergrass ** emphasized the importance of considering the possible 
presence of foreign body in the tracheobronchial tree in every case of 
pulmonary disease in children. Roentgen studies are always indicated 
for diagnosis even if this diagnosis needs bronchoscopic confirmation. 
The roentgenologic examination should consist of roentgenoscopy and 
of films made at inspiration and expiration with lateral views of the 
chest to determine the lobes involved. The use of iodized oil to dem- 
onstrate bronchial obstruction is difficult in children. 

In discussing the value of the double plane roentgenoscope as an 
aid to the bronchoscopist, Manges ** said that its use was indicated in 
all cases in which there are: opaque foreign bodies with sharp points, 
particularly sharp cutting edges, or projections of considerable length 
in the air passages below the larynx; opaque foreign bodies that lie 
beyond direct bronchoscopic vision whether they are in the anterior, 
24. Moore, S.; Wilson, H. M., and Arbuckle, M. F.: MHeart in Bilateral 
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posterior or lateral branches of the bronchi or whether at too great a 
depth for the bronchoscope to reach; opaque foreign bodies that are 
associated with a pathologic process that interferes with bronchoscopic 
vision; foreign bodies that are extrabronchial but in close relation to 
fairly large bronchi and that are not too large to be brought into a 
bronchscope or into close relation to the end of bronchoscope ; esophageal 
foreign bodies, such as open safety-pins, opaque large irregularly shaped 
foreign bodies below the level of the suprasternal notch, opaque foreign 
bodies associated with stricture of the esophagus or any pointed or long 
foreign bodies that lodge and remain in the esophagus. The use of the 
double plane roentgenoscope is indicated, as a rule, when open safety- 
pins of medium and large size and opaque foreign bodies having length, 
such as nails, hair pins, etc., must be removed from the stomach. In 
addition, its use is indicated if a patient has a pyloric or duodenal lesion 
or if the foreign body has remained in the stomach for more than a 
few days; also if the foreign body is apt to present an emergency if 
not promptly removed. 


BRONCHOSCOPY IN DIAGNOSIS 


A diagnosis arrived at by inferential methods is often incorrect. This 
is particularly true in those cases of chronic cough that cannot be 
explained on the basis of the more common thoracic conditions. Wolf- 
son and Golden ** studied a series of twenty-five patients with chronic 
recurrent unexplained cough over a period of two years. Twenty had 
chronic productive cough; three had productive cough associated with 
bronchial asthma, and the remaining two had chronic cough without 
sputum. 

In pointing out that atelectasis has certain roentgen characteristics 
which serve to differentiate it from other conditions, Manges and Far- 
rell?® emphasized that it was often difficult to establish an etiologic 
diagnosis by roentgenography alone. The acquired forms of atelectasis 
occurring in cases of bronchial foreign bodies, bronchial neoplasm, post- 
operative massive atelectasis, pneumonia, tuberculosis and asthma are 
obstructive and in many instances can be relieved bronchoscopically. In 
enlarged tracheobronchial lymph nodes, mediastinal new growth and 
extrabronchial pulmonary neoplasm, the occlusion of the bronchus results 
from extrabronchial pressure. In all cases in which there is a question 
of diagnosis, bronchoscopy is indicated. 
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Bronchogenic Carcinoma.—The apparent increase in the incidence 
of carcinoma of the bronchus and the importance of bronchoscopy in 
diagnosis led Looper *° to conclude that it is necessary for broncho- 
scopists to stimulate more general interest in this subject and to make 
the internist appreciate the value of this procedure in making an early 
and correct diagnosis. Since from 85 to 90 per cent of these cases are 
bronchogenic in origin, the bronchoscopist has the best opportunity to 
make an early diagnosis and outline proper treatment. The importance 
of bronchoscopic examination in obscure thoracic conditions should be 
given more attention. 

Hruby and Sweany*' are agreed that bronchoscopy is the most 
definite diagnostic aid in that it renders information of a positive nature. 
This consists of data secured by direct endoscopic inspection and by 
biopsy. Because of its importance in diagnosis, they believed that no 
thoracic clinic should be without a bronchoscopic service. 

In the opinion of Ormerod,** the increase in the number of cases 
of malignant disease of the bronchus correctly diagnosed during life is 
due to a large extent to the improved methods of examination, such as 
roentgenography and bronchoscopy, and also because physicians are now 
familiar with cancer of the lung. The cases reviewed total twenty-seven, 
and in all bronchoscopy was done. In all of the cases except four por- 
tions of the tumor were removed and proved microscopically to be 
carcinoma. In Ormerod’s opinion the only form of treatment to be 
considered, is complete removal. This is rarely possible endoscopically. 
The use of radon seeds introduced bronchoscopically is discussed. 

In the experience of Negus,** practically all of the intrathoracic new 
growths have been malignant; in one instance only was a benign intra- 
bronchial tumor found. In all cases of doubt a diagnostic bronchoscopy 
should be performed so that a definite diagnosis can be made. In a 
series of twenty-eight cases examined there was but one error in diag- 
nosis. That occurred in a man with an abscess of the lower lobe of 
the right lung which did not improve after bronchoscopic aspiration. The 
patient was referred for surgical intervention. He later died, and at 
postmortem examination a carcinoma was found. In Negus’ opinion, 
there are no real contraindications to bronchoscopy. It is difficult to 
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determine before bronchoscopic aspiration in which cases success can 
be obtained. The experience gained, however, showed that a considerable 
measure of success is derived from the use of the bronchoscope, a pro- 
portion of patients being cured and a considerable number being relieved. 
It would appear to be a procedure that should seldom be omitted in 
cases in which intrathoracic new growths are suspected or proved to 
be present. 

In an analysis of fifty cases of carcinoma observed bronchoscopically, 
Morlock and Pinchin ** observed that many patients were sent in with 
an incorrect diagnosis; others had very few symptoms, and yet in only 
one case could much hope be held out in treatment. Although it is 
difficult to make a diagnosis on the symptoms alone, bronchoscopy per- 
mits of positive conclusions in a great proportion of the cases observed. 
In a series of fifty cases the writers were able to make a prompt diag- 
nosis. In 62 per cent, this was done by biopsy; in the remaining 38 
per cent a positive diagnosis was arrived at by finding evidence of ulcera- 
tion or changes in the bronchial tree resulting from external pressure. 
In their opinion bronchoscopy must play a prominent part in diagnosis. 
Although there may be difficulty in making an early diagnosis, the fact 
remains that if a successful plan of treatment is to be evolved even 
experimentally, an early and positive diagnosis is necessary. This can 
be secured only by bronchoscopy. It is of interest to observe that 8& 
per cent of the cases occurred in women. In one of these cases the 
carcinoma was probably primary in the pleura; in one it was a heman- 
gioma ; in another it was of the multiple bronchial type, and in only one, 
of the common bronchial type. 

In presenting data bearing on the incidence of cancer of the bronchus 
and the problem of diagnosis early in the disease, Kernan ** indicated 
that in only five of the sixty patients examined bronchoscopically by 
him were the tumors accessible enough and seen early enough to offer 
any chance of cure. In considering the cases, most of them were of fairly 
long duration. All of the tumors sprang from the larger bronchi. It 
was possible to destroy the tumors with diathermy and radon implanta- 
tions. There have been no local recurrences, although one case has been 
followed for five years. All of the successful cases were in women. 
Youth seemed to play an important part in the series. One patient was 
17 when the tumor was discovered; two patients were under 35 years 
of age. It is important to note that all of the patients had suppuration 
in the lung beyond the site of the tumor. Kernan propounded the ques- 


34. Morlock, H. V., and Pinchin, A. J. S.: Primary Intrathoracic New 
Growth: Observations on Fifty Cases Examined Bronchoscopically, Brit. M. J. 
1:911 (May 27) 1933. 

35. Kernan, J. D.: Carcinoma of the Lung and Bronchus: Treatment with 
Radon Implantations and Diathermy, Arch. Otolaryng. 17:457 (April) 1933. 
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tion whether treatment had anything to do with the fact that the patients 
are now well. He could only conclude that of the patients with proved 
carcinoma, the five cited are the only ones who have lived for more than 
six months after the diagnosis was made. 

Crawford and I ** reported a series of fifty cases of bronchogenic 
carcinoma which were positively diagnosed during life on the basis of 
bronchoscopic findings and biopsy. The classification of bronchial 
carcinoma was discussed, and suggestions as to changes were proposed. 
Emphasis was placed on the importance of distinguishing the truly 
malignant tumors from the benign endobronchial group which are often 
confused with adenocarcinoma. A number of cases of endobronchial 
growth have been encountered which presented the histologic structure 
of undifferentiated adenocarcinoma. A number of these proved by their 
subsequent clinical course to be benign, having favorably responded to 
methods of treatment which would not be adequate to eradicate a defi- 
nitely malignant lesion. An analysis of the end-results indicated that 
the prognosis was very unfavorable. Death commonly resulted from 
pulmonary complications. Although surgical extirpation by lobectomy 
should offer hope, in none of the reported cases was a diagnosis made 
sufficiently early to warrant this plan of treatment. 

Although areas of chronic irritation and chronic inflammation have 
been reported and recognized as possible causes or sites of carcinoma, 
Kernan and Cracovaner,** in reviewing the literature, failed to find a 
report of the occurrence of carcinoma in an abscess cavity of the lung. 
They reported such an occurrence in a patient, aged 35, who gave a 
history of pulmonary infection since the age of 9 years. There was a 
history of operation for empyema and two operations for abscess of 
the lung, the last in 1923. A bronchial fistula persisted. Six years later, 
the bronchial drainage increased. A large cauliflower growth was found 
in the abscess cavity. Biopsy was done, and a diagnosis of squamous cell 
carcinoma was made. 

Bronchoscopy in Treatment—Although the most powerful of all 
factors in natural peroral drainage, according to C. and C. L. Jackson,** 
the tussive squeeze is apparently considered least of all. All of the 
peripheral parts of the lung are emptied by the tussive squeeze, that is, 
the compression of the lung during cough. When bronchoscopy is done 
without abolition of the cough reflex by anesthesia on a patient with 


36. Clerf, L. H., and Crawford, B. L.: Bronchogenic Carcinoma, J. Thoracic 
Surg. 3:73 (Oct.) 1933. 

37. Kernan, J. D., and Cracovaner, A. J.: Carcinoma in a Lung Abscess 
Cavity, Laryngoscope 43:501 (June) 1933. 

38. Jackson, C., and Jackson, C. L.: Peroral Pulmonary Drainage; Natural 
and Therapeutic, with Special Reference to the Tussive Squeeze, Am. J. M. Sc 
186:849 (Dec.) 1933. 
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peripheral suppuration, it is always noted that after the pus is bron- 
choscopically aspirated from the larger bronchi, fresh pus appears each 
time the patient squeezes the affected lobe by cough. This is repeated 
until the lobe is well drained of pus. The squeeze is naturally more or 
less intermittent, but, in their opinion, it is more efficient than ciliary 
action in dealing with pus of high viscosity. 

The postoperative pulmonary complications that concern the 
bronchoscopist are: aspiration of foreign bodies, diffuse suppurative 
bronchitis, pulmonary abscess and bronchiectatic abscess, multiple bron- 
chiectasis and acute massive atelectasis. Negus *® expressed the opinion 
that postoperative pulmonary complications requiring bronchoscopy are 
not common, owing, in part, to appropriate measures taken by surgeons 
and most anesthetists. In spite of this, however, a certain number do 
occur, and these, often diagnosed as pneumonia, are more accurately the 
result of mechanical obstruction of a bronchus. In cases in which 
pulmonary complications are suspected, bronchoscopy is necessary for 
diagnosis, and in many it offers the only plan of treatment. In cases 
resulting from aspiration of foreign bodies prompt relief can be 
obtained, and many of the postoperative pulmonary abscesses respond 
favorably. In acute massive atelectasis, commonly the result of occlu- 
sion of a bronchus by thick mucus, prompt relief can be secured by 
bronchoscopic aspiration. 

Soulas *° emphasized the importance of considering bronchoscopy as 
a simple means of investigation and of treatment in respiratory diseases 
in general and in bronchopulmonary suppuration in particular. It should 
not be considered as an exceptional, heroic and dangerous procedure. 
The treatment of pulmonary abscess is discussed, particularly from the 
standpoint of instituting treatment early. In the author’s opinion the 
number of so-called spontaneous cures are greatly increased by early 
treatment, and the risks are negligible. If the response to treatment is 
not prompt, surgical measures may be resorted to. In cases of pul- 
monary abscess it is important to be guided by the roentgen findings, 
particularly with regard to discontinuing bronchoscopic treatment. If 
the patient’s general condition is indicative of improvement but if roent- 
gen shadows continue, bronchoscopy should not be discontinued since 
relapses are peculiarly liable to occur in these cases, a very grave occur- 
rence in a lung previously injured. 


39. Negus, V. E.: Bronchoscopy in Diagnosis and Treatment of Postoperative 
Lung Complications, Brit. J. Anaesthesia 10:165 (July) 1933. 

40. Soulas, A.: Bronchoscopic Therapy in Broncho-Pulmonary Suppuration, 
Monde méd., Paris 48:46 (Jan. 15) 1933. 
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In the experience of C. and C. L. Jackson ** five distinct types of 
postoperative pulmonary complications have been observed. These are: 
postoperative atelectasis, posttonsillectomic suppuration, foreign bodies 
inspirated during operations about the upper air passages, infarcts and 
pneumonitis. Postoperative atelectasis in almost all of their cases had 
followed abdominal operations ; it is a condition not primarily suppura- 
tive; when suppuration follows later it is endobronchial and may event- 
ually end in drowned lung if unrelieved. The obstructive bronchial 
secretions causing the atelectasis contain an excess of fibrin, but few pus 
cells, grossly no pus and few, if any, pyogenic bacteria. A postoperative 
foreign body such as a tooth, a human bone, a nasal, dental or tonsillar 
instrument or a portion of tonsil does not primarily produce a purulent 
lesion. The onset of suppuration is gradual, often requiring months, 
and the pus formation is strictly endobronchial. This is remarkable and 
important when one considers the resultant obstruction as well as the 
blood and infective material that all such foreign bodies must carry with 
them into the bronchi. Pulmonary complications following operations 
on the tonsils and upper air passages are suppurative from the onset; 
the start is sudden, often fulminating; the suppuration is usually a 
parenchymal abscess emptying into a bronchus. This is in strong con- 
trast to the nonsuppurative onset in cases of postoperative atelectasis 
on the one hand and of postoperative foreign body on the other. The 
logical conclusion from these contrasts is that posttonsillectomic abscess 
is not usually an inspiratory infection but an infective embolic or lym- 
phatic process. However, it would not be wise to say that inspiratory 
infective processes could not in any case produce such an abscess; nor 
is it wise, for obvious reasons, to neglect precautions to minimize inspira- 
tion of blood and secretions. Bronchoscopy is strongly indicated at the 
earliest possible moment in all varieties of postoperative pulmonary com- 
plications. To say that bronchoscopic aspiration is not needed in any 
case on the basis of recoveries without it, is equivalent to saying that 
transfusion is not necessary because of recoveries in cases in which it 
was indicated but not given. The improved condition of the patient 
after aspiration in cases of postoperative atelectasis is just as striking 
as that in a patient after a much needed transfusion of blood. 

Miller’s ** results in the bronchoscopic treatment of pulmonary sup- 
puration have been very satisfactory. In a series of twenty-six cases of 
pulmonary abscess, complete recovery occurred in sixteen following 
bronchoscopic aspiration. The number of treatments varied from three 


41. Jackson, C., and Jackson, C. L.: Bronchoscopical Observations on Post- 
operative Pulmonary Complications, Ann. Surg. 97:516 (April) 1933. 

42. Miller, J. W.: Treatment of Bronchial Suppuration and Pulmonary Abscess 
by Bronchoscopic Drainage, Arch. Otolaryng. 17:390 (March) 1933. 
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to twelve, depending on the kind, location, extent and duration of the 
lesion. The best results from early bronchoscopic treatment are secured 
in those cases of pulmonary abscess complicating tonsillectomy. Actual 
contraindications to bronchoscopy are serious organic cardiac disease, 
laryngeal tuberculosis and a recent profuse hemorrhage. 

In a report on the results of bronchoscopic treatment of bronchi- 
ectasis, Soulas ** pointed out that bronchoscopy aided in emptying out 
dilated bronchi, preventing a perpetuation of microbic stagnation, and 
permitted disinfection and mechanical cleansing of cavities and the 
dilution of thick secretions that are then aspirated or are more easily 
expectorated afterward by the patient. The results generally are very 
satisfactory, although cures are not the rule. Many patients who are 
in poor general physical condition with profuse fetid expectoration and 
frequent febrile attacks are often benefited to such a degree that they 
may return to work. Contraindications are recent profuse hemorrhage, 
high fever and cardiovascular disease. 

That the bronchoscope renders a distinct service in the diagnosis of 
bronchiectasis is now more or less universally accepted. In the opinion 
of Ballon,** the bronchoscopic treatment of bronchiectasis is the best 
of the conservative means at one’s disposal for establishing adequate 
drainage. Obviously, bronchoscopy does not cure bronchiectasis ; there- 
fore, one cannot compare the results obtained by bronchoscopy with 
those obtained by the accepted surgical forms of treatment. From his 
experience with bronchoscopy in the treatment of sixty-two patients 
suffering from bronchiectasis, Ballon has been led to believe that the 
condition is not always progressive. He believes, however, that the more 
severe forms of bronchiectasis call for surgical intervention. 

In discussing the value of bronchoscopy in the diagnosis of thoracic 
conditions and emphasizing the contraindictions, notably aortic aneurysm 
and pulmonary tuberculosis with secondary laryngeal involvement, 
Fumagallo ** concluded that there should be a bronchoscopic department 
for diagnosis and treatment in every clinic and hospital. Bronchoscopy 
correctly performed is harmless and devoid of danger. It is the only 
rational treatment of bronchopulmonary suppuration and bronchiectasis. 
Fumagallo expressed the belief that with technical improvements and the 
discovery of antiseptics, bronchoscopy will be the method of choice in 
the treatment of a majority of pulmonary conditions. 


43. Soulas, A.: Results of Treatment of Bronchiectasis Based on Fifty Cases, 
Bull. et mém. Soc. méd. d. hép. de Paris 49:360 (March 27) 1933. 

44. Ballon, D. H.: Some Observations upon the Value of Bronchoscopy in 
the Treatment of Bronchiectasis, J. Thoracic Surg. 2:267 (Feb.) 1933. 

45. Fumagallo, I.: The Importance of Modern Uses of Bronchoscopy, Med. 
ibera 1:341 (March 11) 1933. 
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In his earlier experiences, Hudson ** encountered a considerable num- 
ber of cases of suppurative lesions of the lung in which some form of 
open drainage or collapse therapy was resorted to. With increased 
experience, he has now found that fewer cases require open drainage or 
other radical forms of surgical intervention. He accounted for this in 
three ways: First, endoscopic drainage is instituted at the earliest moment 
possible once a suppurative lesion or its precursor is discovered; sec- 
ond, endoscopic drainages are performed more frequently and extend 
over a longer period of time so that not only is a drainage canal provided 
but it is kept open until all inflammation has disappeared, and third, 
endoscopic treatment is now being used with success in many cases of 
a type that formerly was not considered suitable for endoscopic treat- 
ment and was therefore selected for some form of open surgical drain- 
age. He is convinced that diagnostic bronchoscopy should be considered 
in all cases of unexplained cough or hemoptysis and that a diagnosis of 
carcinoma of the bronchus can be made early only when patients with 
obscure signs and symptoms in the chest are observed bronchoscopically. 

In the opinion of Loza,** bronchoscopy is of great diagnostic, prog- 
nostic and therapeutic value in suppurative diseases of the lungs. It is 
easy to perform and without danger in trained hands. Loza secured 
improvement in many cases of bronchiectasis and in some cure was 
obtained. The patients are usually very willing to continue treatment 
because of the great benefit secured. A high percentage of cures has 
been secured in cases of pulmonary abscess when the abscess drains into 
a bronchus ; in complicated cases the results are not so satisfactory. 

Although not entirely a problem for the bronchoscopist, Richards ** 
pointed out that the three outstanding conditions which produce per- 
sistent acute obstruction of the upper respiratory tract are foreign bodies, 
diphtheria and acute infective laryngitis. Whenever possible, one should 
first of all make a correct diagnosis of the cause of the obstruction, and 
then apply the treatment indicated. In certain urgent cases this order 
cannot be followed, and emergency tracheotomy may be the first step. 
A detailed account of the symptomatology of the fulminating form of 
the disease is discussed. A review of the literature is given. In Richards’ 
case the streptococcus appeared as the common etiologic organism, a 
finding substantiated by a majority of the observers. The question of 
dyspnea and its relief is discussed at length. Richards favors trache- 


46. Hudson, W. A.: The Inseparability of Endoscopy and Thoracic Surgery, 
J. Thoracic Surg. 2:292 (Feb.) 1933. 

47. Loza, G.: Bronchiectasis and Pulmonary Abscess: Bronchoscopic Aspects, 
Rev. méd., Rosario 23:285 (April) 1933. 

48. Richards, L.: Fulminating Laryngo-Tracheo-Bronchitis, Ann. Otol., Rhin. 
& Laryng. 42:1014 (Dec.) 1933. 








im- 


sed 
or 
| in 
ent 
eC- 
ond 
led 
ird, 
of 
-at- 
\in- 
red 
of 
rith 
lly. 
og- 
t is 
red 
was 
ent 
has 
nto 


er- 
ies, 
uld 
and 
der 
tep. 
| of 
rds’ 
e 
. of 


ery, 


ects, 


thin. 





CLERF—PERORAL ENDOSCOPY 271 


otomy, particularly because it permits of aspiration through the fistula 
and allows bronchoscopic removal, by direct means, of crusts which 
cannot be got rid of by other measures. 

The importance of bronchoscopy in keeping open the airway is well 
exemplified in the case reported by Butler.*® The patient, a child, aged 
6 years, was brought to the hospital on the fourth day of her illness. 
There was marked obstructive dyspnea. Membrane observed in the 
hypopharynx was traced to the trachea by direct laryngoscopy. Aspira- 
tion of membrane and the administration of antitoxin were carried out. 
Recurrence of dyspnea necessitated tracheotomy, which gave temporary 
relief. With the return of dyspnea, which could not be relieved by 
aspiration through the tracheotomy tube, a bronchoscope was passed 
through the fistula, and membrane was removed. In all, seven bron- 
choscopic aspirations were required to remove secretion and trache- 
obronchial casts. Butler emphasized the fact that tracheotomy alone 
would not have prevented asphyxia due to the casts which formed and 
reformed rapidly in the neighborhood of the bifurcation. It was only 
by visual control and the ability to grasp the casts securely and 
accurately that success was finally obtained. 

If it is agreed that fundamental principles are important in under- 
graduate teaching, I°° am of the opinion that provisions should be 
made to include in the curriculum instruction concerning aids in diagnosis 
and treatment that are based on direct or objective methods. Statistical 
data were presented in my article to indicate the increasing trend of 
internists and surgeons to avail themselves of these methods of diagnosis 
and treatment. I believe that peroral endoscopy is based on sound gen- 
eral medical and surgical principles; that it is commonly employed in 
the field of medicine and has assumed an important place in diagnosis 
and treatment. A conception of its general application in disease should 
be common medical knowledge. This can best be accomplished by 
including it in the curriculum of the medical school so that it may be 
taught to the undergraduate student. I do not favor its inclusion as an 
elective subject. The technical application of the art of peroral endoscopy 
is a subject for postgraduate instruction and has no place in under- 
graduate teaching. The undergraduate should be impressed that skill in 
this field can be gained only after long study and preparation following 
graduation and internship in a general hospital. 


1530 Locust Street. 
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SEVEN PREHISTORIC AMERICAN SKULLS WITH COMPLETE ABSENCE OF AN 
EXTERNAL AupiToRY Meatus. A. Hrpvricxa, Am. J. Phys. Anthropol. 
17:355, 1933. 


Complete congenital absence of the external auditory meatus and of the 
tympanic bone was observed in seven skulls of pre-Columbian or old American 
aborigines. These are the first cases of this nature recorded in persons of this 
race. The anomaly predominates in females, at least five and probably six of 
the seven subjects having been of that sex; it is unilateral in all the specimens, 
and in every one of the seven skulls it exists on the right side. Five of the 
skulls are from the coast of Peru; one is from a mound in Arkansas, and one 
from a cave in New Mexico. Two of the five Peruvian skulls come from one 
moderate-sized burial ground, which suggests close relationship. The anomaly, 
serious as it is, has produced remarkably few effects on the base of the skull; 
yet some effects are visible. One of these is a perceptibly smaller development in 
nearly all of the skulls of the petrous portion on the affected side; another is 
the absence of the styloid process on the side of the defect in most of the skulls; 
the third is the presence on the abnormal side, in about the midst of the glaserian 
fissure, of one or two canals, in some cases of fair size, which are absent on the 
sound side. The left meatus, while of normal conformation in all the cases, in 
the majority is of submedian capacity, and in one skull, that of a child, its lumen is 
decidedly subnormal. The anomaly presented by the specimens here reported 
can be characterized, it seems, only as “agenesis,” due either to some germinal 
defect or to a weakened influence of the trophic nerve centers. It shows such 
similarity in the relatively large series of cases here reported that it must be 
regarded not merely as a chance condition, but as a definite syndrome or unit of 


agenetic nature. [Arcu. Patu.] 


COMPARATIVE QUANTITATIVE HEARING TESTS WITH THE C5 TUNING ForK 
AND THE C5 anp C6 Sounp Rops IN PERSONS WITH NORMAL HEARING 
AND IN PERSONS WITH INJURY TO THE AUDITORY NERVE. LISELOTTE 
OBERWEGNER and L. Trispspacn, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 
135:197 and 208 (July 14) 1933. 


Oberwegner and Triibsbach compared the C5 tuning fork of Uffenorde with 
the C5 sound rod of Schaefer and Wethlo and the C6 rod of Wethlo. The C5 
fork has a vibration duration of twenty-six seconds, which long clinical experience 
and special investigation have shown to be adequate. The C5 sound rod has a 
vibration duration of forty-six seconds. The C6 rod has a vibration duration of 
twenty-six and five-tenths seconds. In tests on persons with normal hearing 
both of the sound rods exhibited defects, such as low overtones, and with the C5 
rod there were large differences between the maximum and the minimum values 
owing to the long hearing period and the quality of the tones. The C5 sound 
rod, therefore, cannot be considered superior to the C5 tuning fork. Similar 
tests on patients with injuries of the auditory nerve showed that there is a greater 
quantitative decrease of the hearing capacity for C 6 than for C5. The C5 tuning 
fork is preferable to the C 5 sound rod for several reasons: The result cannot be 
influenced by overtones, the quantitative hearing capacity for the fork is decreased 
more than for the rod, the fork does not annoy the patients with a disagreeably 
loud stroke, and it is not as subject to injury. The C6 sound rod is preferable 
to the C5 sound rod because the quantitative hearing capacity is decreased more 
for the former than for the latter and the stroke is not as loud and as unpleasant. 
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A final decision as to whether the C 5 fork or the C 6 rod is preferable cannot be 
made at present. If the aforementioned disadvantages can be removed, the sound 
rod is to be preferred; if not, the long-vibrating C5 fork (Uffenorde) is to be 
preferred, especially since the results obtained with it are sufficiently accurate to 
permit the diagnosis of injury to the auditory nerve in clinical practice. 


Epitor’s ABSTRACT. 


A RARE MALFORMATION OF THE PETROUS Bone. E. G. Mayer, Arch. f. 
Ohren-, Nasen- u. Kehlkopfh. 135:226 (July 14) 1933. 


The case reported by Mayer was observed during the roentgenologic examina- 
tion of the skull of a 19 year old patient suspected of having a tumor of the 
cerebellopontile angle. The malformation was limited to the labyrinth of the left 
side and involved chiefly the vestibular portion. The diameter of the internal 
acoustic meatus on the left side was about one-half that of the right meatus, and the 
vestibule was malformed. The lateral semicircular canal on this side was shorter 
than that on the right side, and its lumen was larger. In place of the superior and 
posterior semicircular canals there was only one semicircular canal located in the 
sagittal plane of the skull. The atypical location of this semicircular canal can 
be explained by its embryonic development. The superior and posterior semi- 
circular canals develop in the auditory vesicle from a common fold, which is 
originally in the sagittal plane of the skull. The development of the two semicircular 
canals from this fold occurs at a late period. The fact that the atypical semi- 
circular canal was unusually small toward the back suggests that the malformation 
affected the anlage of the posterior semicircular canal the most. There was no 
roentgenologic indication of an endocranial space-limiting process. While this 
does not exclude the existence of a tumor, it is at least very unlikely that the 
unusual constriction of the internal acoustic meatus was caused by a tumor of 
the cerebellopontile angle. It was probably due to the existing malformation. 


EpitTor’s ABSTRACT. 


ENnpocRINE Basis OF OToscLerosis. - M. Breirmann, Arch. f. Ohren-, Nasen- 
u. Kehlkopfh. 136:117 (Aug. 24) 1933. 


Breitmann states that there is no uniform etiology of otosclerosis from the 
standpoint of internal secretion. In most cases he has been able to demonstrate 
a hypofunction of the ovaries (all of his patients were women). But this does 
not mean that the associated endocrine changes are always the same. In most 
cases changes of the thyroid were observed, sometimes in the form of hyper- 
thyroidism ; sometimes there was an excess and sometimes a deficiency of calcium 
in the blood. A suprarenal-genital syndrome with hirsutism was also observed; 
these cases are of special interest as other degenerative changes, especially 
psychoses of the schizophrenic and manic-depressive type, occur with the supra- 
renal-genital syndrome. In each case of otosclerosis, the relation of the endocrine 
disturbances to each other must be determined, as therapy must be directed at 


the primary endocrine disease. Eprror’s ABSTRACT. 


Tuerapeutic Errect or SHort SounD Waves ON THE Ear. R. PerwitzscHKy, 
Arch. f. Ohren-, Nasen- u. Kehlkopfh. 136:124 (Aug. 24) 1933. 


After a brief introduction concerning the experiences of other authors in the 
treatment of chronic baryecoia with high frequency sound waves, Perwitzschky 
reports the results of physical investigations. The various methods of production 
of high frequency sound waves are described. The author studied Miilwert’s 
apparatus and Galton’s whistle. By means of interference he demonstrated with 
Miilwert’s apparatus sound waves up to 18,000 hertzian waves and compared their 
intensity with that of the waves produced by Galton’s whistle. The demonstration 
of higher frequencies (25,000, 50,000 and 100,000 hertzian waves) was accomplished 
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by excitation of a quartz crystal. The ultra-acoustic waves have a pronounced 
direction. The intensity of the waves decreases approximately as the square of 
the distance. Biologic and chemical investigations of the effect of ultra-acoustic 
sound waves gave no positive results. The author treated 164 patients with 
baryecoia with ultra-acoustic waves of various frequencies produced by Miilwert’s 
apparatus. Marked improvements were observed in 19 cases (11.5 per cent), and 
in 40 cases the results were uncertain. In 23 of 64 cases the tinnitus decreased 
or disappeared. Deafness due to disease of the middle ear showed the best response, 
whereas presbycusis and deafness due to sound injury, concussion of the labyrinth 
or endocrine disturbances showed no response. In labyrinthine deafness the 
response was very poor, and in cases of combined middle ear and labyrinthine 
deafness the improvement in hearing usually extended only to the low tones. The 
author suggests that the short sound waves act on the tympanic membrane or the 
tissue in the tympanum, producing cellular changes in the tissues which create 
better conditions for the conduction of the sound waves within the realm of hearing ; 
this is merely a hypothesis. The author thinks that while there is no doubt that 
high frequency sound waves exert a favorable action in certain cases of chronic 
deafness, the action of Miilwert’s apparatus (the only one existing at present) 
is as yet too inconstant and slight to justify the recommendation of this apparatus 
to otologists for regular therapy. Epitor’s ABSTRACT. 


CHANGES IN THE OssEOUS CAPSULE OF THE INTERNAL EAR IN RELATION TO 
THE HISTOPATHOLOGY OF THE SKELETAL SysTEM. M. MEYER, Virchows 
Arch. f. path. Anat. 288:1, 1933. 


This is one of four articles on the pathology of the osseous system that occupy 
the first 211 pages of a number of Virchows Archiv fiir pathologische Anatomie 
und Physiologie und fiir klinische Medizin. Meyer’s contribution, which interprets 
a variety of pathologic states of the skeletal system in the light of changes observed 
in the bony capsule of the internal ear, is based on the recent monograph of Nager 
and himself. In the normal skeleton, bone is constantly being resorbed and 
reformed ; the skeleton is being continuously rebuilt. In diseases that are character- 
ized by abnormal bone resorption or abnormal bone formation, what actually occurs 
may be difficult to determine because it is not always easy to distinguish between 
the normal and the abnormal processes. The development of the labyrinthine 
capsule is completed by the end of the second year of life. Thereafter no changes 
occur under normal conditions. Furthermore, the bone of the capsule has a 
different structure than that of the bone of the rest of the skeleton. It consists 
of islands of calcified embryonic cartilage embedded in compact bone that is 
fibrillated and not laminated like other compact bone. If the capsule participates 
in systemic skeletal diseases, the early completion of development and the different 
structure should aid in the interpretation of the general diseases, since resorption and 
new formation of bone can be readily detected and the newly formed bone is lami- 
nated bone and not the normal fibrillated bone. Pommer has claimed that in senile 
osteoporosis bone resorption is normal, but reformation of bone is deficient. Accord- 
ing to Meyer, examination of the capsule of the internal ear establishes that new 
bone formation is very slight, but resorption of bone is marked. The moot question 
as to whether osteomalacia is primarily a regressive process Meyer answers by 
saying that the uncalcified bone is not original bone that has undergone regressive 
changes but newly formed, uncalcified, laminated osteoid tissue that has been 
laid down on the trabeculae of the original fibrillated bone. He could detect no 
evidence of halisteresis in the labyrinthine capsule in osteomalacia. He agrees with 
Schmorl, Schmidt and others that rickets is essentially the same process as 
osteomalacia but that it differs in its effects because it occurs at an age when bone 
formation is active. In rickets little change was noted in the inner, enchondral 
portion of the capsule. But in the outer, perichondrial portion, the formation of 
osteoid tissue was so great and characteristic as to permit the histologic diagnosis 
of rickets. Fibrosis of the marrow is not the primary factor, but is secondary t: 
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the bony changes. Fibrosis of the marrow leads to deficient pneumatization of the 
mastoid. In osteodystrophia fibrosa, which includes Recklinghausen’s disease and 
Paget’s disease, the capsule of the internal ear reveals a characteristic mosaic struc- 
ture identical with that of other bones. Osteoclastic resorption of the original bone 
is followed by the formation of immature bone, which becomes transformed into 
mature fibrillated bone. About the marrow spaces laminated bone is deposited. 
The mosaic pattern is due to the intermingling of the different kinds of bone in 
varying stages of maturity. The changes in the bony capsule of the internal ear 
were identical in Recklinghausen’s disease and in Paget’s disease. More attention is 
paid to otosclerosis than to any other subdivision of the article. The changes in 
the bony capsule are identical with those of osteodystrophia fibrosa, of which disease 
otosclerosis is considered a form limited to the petrous bone. Identical histo- 
pathology does not necessarily presuppose a similar etiology. In endemic cretinism, 
the chief change in the temporal bone is hyperplasia and hypertrophy of the sub- 
periosteal bone; the enchondral and perichondrial portions of the capsule of the 
internal ear reveal only slight change. In mongolian idiocy no changes were noted, 
a fact that speaks against a postulated relation of mongolism to cretinism. Con- 
genital osteogenesis imperfecta is characterized not only by disturbed osteoblastic 
function of the bone, but by a widespread disturbance of the mesenchyme. In 
chondrodystrophy, the cartilage of the labyrinthine capsule is invaded by strands 
of connective tissue carrying blood vessels. O T. Scnutrz. [Arcu. Patu.] 


Pharynx 


EPIDEMIOLOGY OF SEPTIC SoRE THROAT. Paut B. Brooks, New York State 
J. Med. 32:1348 (Dec. 1) 1932. 


Since 1925, 1,800 cases of milk-borne septic sore throat occurring in ten out- 
breaks have been recorded in the state of New York. In most instances these 
were traced to bovine mastitis. One of the largest outbreaks was traced to a 
thoroughbred cow in one of the best farms in the state. 

The streptococcus causing the mastitis that ordinarily occurs in cattle is not 
usually harmful to man, but when injured udders become infected from human 
cases mastitis becomes responsible for epidemics. More cases occur among adults, 
and the deaths occur mostly in persons past middle age. Most of the cases occur- 
ring in persons under 15 years of age are in small children. “The only practical 
safeguard is pasteurization.” Ordinarily there is little difference in the appearance 
of the throat in this condition and in scarlet fever. 


AIKMAN, Rochester, N. Y. [Am. J. Dis. Curip.] 


RECONDITIONING OF TONSILS BY THE DIATHERMY CURRENT. W. S. Gross and 
BERNARD VARVILL, Brit. M. J. 1:313 (Feb. 25) 1933. 


The authors describe two types of tonsillitis. In the first type the tonsil is 
bright red, is covered by dilated blood vessels and has the appearance of acute 
inflammation. It is associated with a similar slight but definite enlargement of the 
cervical glands. The authors think that this type is usually caused by the hemolytic 
streptococcus. The second type is characterized by a rather pale, edematous or 
bluish appearance, with a definite bluish or dark red band on the anterior pillar. 
This, the authors think, is due to Streptococcus viridans. 

Treatment with diathermy is given by a puncture method with a specially 
devised apparatus. The electricity is turned on, and this is followed by a whitish 
area and a loosening of the needle in situ. The average case requires six treat- 
ments at weekly intervals. There is marked atrophy of the tonsils in some instances 
as well as improvement of the general condition of the patient. 


Royster, University, Va. [Am. J. Drs. Curvp.] 
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ROENTGENOTHERAPY IN CHRONIC TONSILLITIS. P. Hess, Miinchen. med. 
Wehnschr. 80:384 (March 10) 1933. 


For patients having chronic tonsillitis with recurring attacks of acute angina 
Hess found roentgenotherapy successful in giving permanent as well as immediate 
relief from symptoms. He was able to follow up thirty-one of his forty cases. 
The results were: permanently cured, 68 per cent; cured with recurrence, 10 per 
cent; improved, 12 per cent, and unchanged, 10 per cent. Surgical removal can be 
performed when the condition is not improved by roentgenotherapy. The opera- 
tion is not more difficult than in previously untreated patients. 

The beneficial effect of the roentgen rays is produced by destruction of lymphatic 
cells. The disintegrated cells stimulate the surrounding tissue to increased bac- 
tericidal activity, and in this way the infection is overcome. Hess gives the 
smallest dose of roentgen rays which will produce this effect without injuring the 
surrounding tissue. He used one-third erythema dose for the superficial tissues 
and one-fifth erythema dose for the deep tissues. The reys were directed from 
behind upward and mesially under the angle of the mandible. One treatment was 
given on each side on alternate days. The exposed tissues became swollen for a 
time after exposure. Recurrences can be treated by additional exposure. 


Braupy, Mount Vernon, N. Y. [Am. J. Dis. CuILp.] 


Larynx 


Et1oLocy oF LaryNGITIs SuBGLoTTIcA. A. L. Csr_iac, Arch. f. Ohren-, Nasen- 
u. Kehlkopfh. 136:338 (Oct. 14) 1933. 


Csillag states that among 146 cases of laryngitis with inflammation of the 
mucosa in the subglottic region, there were 113 in which the condition was an 
isolated subglottic disease. Of these cases, 41 occurred in men and 72 in women. 
In most of the acute cases catarrhal disease was the cause of the subglottic swell- 
ing ; among the chronic ones syphilitic gummas constituted the most frequent cause. 
The acute catarrhal form is a children’s disease; in adults this form is most often 
found in persons exposed to atmospheric changes. The disease is characterized 
by swelling of the subglottic mucosa which may cause dyspnea. It occurs most 
frequently in children because their larynx and trachea are much smaller than 
those of adults. The stenosis may be so severe that tracheotomy is necessary. 
Patients with laryngitis subglottica should be hospitalized. In adults in whom 
the condition is chronic the Wassermann reaction should always be obtained. 
The cause of the many diagnostic errors in this disease has been the failure 
to perform laryngoscopy. The name laryngitis subglottica is only a designa- 
tion of symptoms and gives no information as to the etiology. In chronic cases 
the disease rarely assumes the form of a simple catarrh; usually it is of syphilitic, 
scleromatous or tuberculous origin. If the laryngitis is unilateral, a carcinoma or 
an early form of tuberculosis is usually the cause. In all cases of laryngitis sub- 
glottica the etiology must be ascertained to permit a causal therapy. 


Epitor’s ABSTRACT. 


CONGENITAL ATRESIA OF THE LaRyNnx. E. Fritz, Virchows Arch. f. path. Anat. 
289: 264, 1933. 


The anomaly described occurred in a new-born male infant 43 cm. in length. 
Heart tones were heard for from twelve to fifteen minutes after birth; the applica- 
tion of cold water led to a single spasmodic attempt at respiration. The larynx 
appeared normal externally, and the epiglottis was normal. The superior opening 
of the larynx was normal, but at a distance of 0.5 cm. below the opening the 
larynx was closed. The trachea was absent for a distance of 3 cm. below 
the larynx. The bronchi and a portion of the trachea 1.5 cm. long superior to the 
bifurcation were normally formed. A narrow fistula connected the esophagus with 
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the lower portion of the trachea. The generalized edema and hypertrophy of the 
lungs that previous observers have noted in atresia of the larynx were apparently 


not present in this instance. O. T. Scuuttz. [Arcu. Patu.] 


Nose 


RADIOGRAPHIC STUDY OF THE NORMAL SINUSES IN INFANTS AND CHILDREN. 
CHARLES GILMORE Ker-ey, Arch. Pediat. 50:323 (May) 1933. 


Attention is again called to the relative frequency of sinusitis in infants and 
young children. The author believes that transillumination will in many instances 
indicate sinusitis, but negative findings by transillumination do not exclude sinus 
disease, and roentgen examination should be made in suspected cases. The article 
contains illustrations which the author believes represent the normal sinuses at 
different ages of infancy and childhood. 


WADDELL, Jr., University, Va. [Am. J. Dis. CurLp.] 


LARGE PoOsTNASAL PoLyP IN A CHILD. IRvING WILSON VooRHEEsS, Arch. 
Pediat. 50:367 (May) 1933. 


The author reports the case of a large postnasal polyp in a child. 
WADDELL, Jr., University, Va. [Am. J. Dis. Curvp.] 


NasAL NERVE SyNDROME. A. DENTI, Rassegna ital. d’ottal. 2:32 (Jan.-Feb.) 
1933. 


The distribution of the nasal nerve, which supplies sensory branches to the 
globe through the ciliary. ganglion and long ciliary nerves and to the sphenoid, 
ethmoid and nasal mucosa, is described. Attacks of pain with superficial keratitis, 
cyclitis and iritis, associated with swelling and congestion of the nasal mucosa 
and relieved by cocainization of the anterior nasal mucosa, have been described 
by Charlin and others as the nasal nerve syndrome. 

The author reports two cases which he considers belong in this group. In 
one case a youth of 17 years was subject to attacks of pain and lacrimation 
of the left eye associated with rhinorrhea on the left side for a year preceding 
examination. He was seen by the author in an acute attack of cyclitis in the left 
eye with left-sided rhinorrhea. Vision was reduced to 1/2. The sinuses were 
normal. After two applications of cocaine and epinephrine to the anterior nasal 
mucosa the attack subsided promptly. Vision one week later was 10/10, and there 
were no further attacks for three months. In the second case a woman, aged 20, 
had attacks of left-sided pain and swelling of the lids from three to four days 
before menstruation. During such an attack the cornea and media were unaffected, 
the pain and marked edema of the conjunctiva and lids being the only ocular 
findings. The nasal findings resembled those in the previous case. Three nasal 
applications of cocaine and epinephrine relieved the symptoms, which did not 
recur during the following three months. S. R. Grrrorp. [Arcu. Oputs.] 


Miscellaneous 


ForEIGN BoprEs IN THE AIR AND Foop PassaGEs: Report BASED ON 334 
Cases. Porter P. Vinson, M. Clin. North America 16:1471 (May) 1933. 


In this series of cases, nuts of various kinds, including peanuts, were more 
frequently encountered than any other type of foreign body. Peanuts, however, 
did not present any greater problem than other vegetable substances. The location 
of the foreign body was in the esophagus in 135 cases; in the right bronchus in 
102; in the left bronchus in 56; in the trachea in 20; in the pharynx in 14; in the 
larynx in 6, and in a bronchus, the side not being designated, in 1. The 
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esophagus is particularly intolerant to the presence of a foreign body, especially of a 
bone. In this location foreign bodies always produce symptoms; consequently 
they are seldom overlooked. In accord with the usual findings, males were the 
most frequent sufferers from this accident. Of the entire group of 328 patients, 
165 were 5 years old or under. 

Considerable divergence of opinion exists as to the advisability of general 
anesthesia in the operative treatment of patients with such cases. The author 
has been convinced, however, that local anesthesia or none is preferable in cases 
in which the foreign body is in the respiratory tract, but that ether anesthesia 
should be employed in cases of large foreign bodies in the esophagus in adults 
and in all cases of foreign bodies in the esophagus in children. Laryngeal 
edema is always a possible postoperative complication after bronchoscopy in children 
less than 7 years of age. When it occurs, tracheotomy is performed as soon as 
the breathing becomes definitely obstructed. Inhalations of steam appear to increase 
the edema. Oxygen, however, seems to be a valuable measure in preventing 
edema, and it is now given to all Vinson’s patients under 5 years of age, imme- 
diately following bronchoscopic examination. 


In 298 patients of this series, removal of the foreign body was followed by 
immediate benefit and, in most of them, by complete recovery. Death resulted 
in 16 cases, in 10 of which it followed the removal or attempts at removal of 
foreign bodies from the respiratory tract. In 6 cases death followed the impaction 
of foreign bodies in the esophagus. 


SmituH, Ogden, Utah. [Am. J. Drs. Curxp.] 


ARSPHENAMINE IN THE TREATMENT OF VINCENT’S ANGINA. ELIZABETH ANN 
SULLIVAN, New England J. Med. 208:686 (March 30) 1933. 


The treatment is of two types, local and general. Under local treatment many 
agents are used, such as tincture of iodine, sodium perborate, 10 per cent solution 
of silver nitrate, 6 per cent solution of zinc sulphate, 25 per cent solution of chromic 
acid and 1 per cent solution of copper sulphate and ethyl chloride applied to the 
lesions. General treatment consists of cod liver oil and tonics. For the specific 
action on the spirochetes, arsphenamine or similar preparations may be used 
intravenously and locally mixed with water or glycerin. 

The author reports in detail the results obtained by these various methods in 
a schoolgirl, aged 12 years, in whom the symptoms continued for more than a 
month and recovery occurred after three days of treatment with arsphenamine 


intravenously and locally. GENGENBACH, Denver. [Am. J. Dis. Curtp.] 


MALIGNANT DISEASE OF BroncHus. F. C. Ormerop, J. Laryng. & Otol. 
48:733 (Nov.) 1933. 


Ormerod reports a series of twenty-seven cases of malignant diseases of the 
bronchus, the majority of which were in males. He describes the clinical symptoms 
and the results of the roentgenologic examinations before and after the injection 
of iodized poppy seed oil. In all cases specimens of the tumor were obtained 
through the bronchoscope, and diagnosis was confirmed by biopsy. He thinks 
that the increase in the number of cases may be attributed to better methods of 
examination as well as to the fact that physicians have become more familiar with 
cancer of the lung. He states that histologic examination shows that cancer of 
the bronchi is often of the squamous type. Metastases are found in the lymph 
nodes and in the liver, and it is frequently possible to follow the propagation 
of the tumor through the lung to the pleura. The results of treatment have not 
been satisfactory owing to the advanced stage of the disease when the patients 
present themselves for treatment. Treatment by radon seeds is recommended, 
and roentgen therapy is beginning to give some hope. Eprtor’s ABSTRACT. 
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PaRTIAL THORACIC STOMACH WITH SHorT EsopHaGus: Seven Cases. J. P. 
MonkKuouseE and S. K. Montcomery, J. Laryng. & Otol. 48:743 (Nov.) 
1933. 


Monkhouse and Montgomery report seven cases of partial thoracic stomach 
with short esophagus of mild degree. In six the diagnosis was confirmed by 
esophagoscopy, and in one it rested on roentgen evidence alone. These cases fall 
into two groups, those with and those without dysphagia. In both types there is 
pain which resembles the flatulent dyspepsia of cholecystitis. The dysphagia is 
not steadily progressive as in carcinoma but is intermittent and for some time, 
often years, is not severe. It is due to the presence of an ulcerated stricture. 
Hematemesis may occur in the two groups of cases. The diagnosis rests on 
roentgen and endoscopic examination. In the former, unless the barium sulphate 
meal is given in the manner described, the lesion is not seen, and it is essential 
that the passage of the opaque material should be watched on the screen in order 
to differentiate the anomaly from a para-esophageal hernia. In cases with 
dysphagia, esophagoscopy shows a stricture, possibly with visible ulceration, and 
mucous membrane removed from this level is found to be gastric in character. In 
the second group no stricture is seen, but a dilatation may be observed at a level 
which is certainly above the diaphragm and from which gastric mucosa is 
obtained. Dilation will relieve the symptoms in the obstructive type. Patients with- 
out dysphagia receive some benefit from prolonged medical treatment but do not 
respond well. Owing to the lack of postmortem material many points in the 


pathology are still obscure. Eprror’s ABSTRACT. 


SomME D1sORDERS OF SPEECH IN CHILDHOOD: THEIR NATURE AND TREATMENT. 
DoucLas GuTurig, Tr. Med.-Chir. Soc., Edinburgh 40:45, 1933, in Edin- 
burgh M. J., April, 1933. 


A clinic for speech defects has been in operation for several years at the 
Edinburgh Royal Hospital for Sick Children. In charge of the treatment is a 
teacher specially trained in the work. The writer mentions the frequency of 
speech defects in children as being from 2 to 3 per cent. The development of 
speech, with its normal mechanism, is discussed. Miss Elsa Davidson took part 
in this discussion by showing the correct method of breathing for vocalization. 
The types of defects were described, as well as the method of treating stutterers 


in groups. Nerr, Kansas City, Mo. [Am. J. Dis. Curtp.] 


TEMPORARY BLINDNEss DuE TO OrBITAL ANESTHESIA. Z. WEIN, Monatschr. f. 
Ohrenh. 67:559 (May) 1933. 


Wein states that orbital injection for the production of anesthesia may be 
attended by the injury of a large blood vessel and a considerable hemorrhage. 
This may bring about such a compression of the orbital portion of the central 
retinal artery that disturbances of nutrition and function of the sensitive neuro- 
epithelium occur immediately, and acute blindness with a medium-sized Argyll 
Robertson pupil may result. Swelling of the eyelids, with livid discoloration, 
chemosis and exophthalmos, follows a few seconds after the injection, and complete 
blindness a few minutes later. The author observed such a case, and, forewarned 
by a similar experience of Halle, he immediately performed the orbital incision 
recommended by the latter. He exposed the superior and the interior orbital wall 
almost to the apex of the orbit and made two sagittal incisions into the peri- 
orbita, one on the superior and one on the interior wall. The swelling of the 
eyelids started to recede immediately; the pupillary reaction to light returned in 
from two to three minutes, and vision was completely restored within half an hour. 
It is imperative to perform this sight-saving intervention immediately in all similar 
cases, as the neuro-epithelium of the retina is destroyed in ten minutes if it 
receives no arterial blood. The procedure can be used under local anesthesia, as 
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the injection of a few more cubic centimeters of anesthetizing fluid before opening 
the orbit does not matter. The author thinks that the reason for the unfortunate 
results of the injection in this case was that the supra-orbital margin projected 
forward into the interior superior angle of the orbit so that the needle could not 
glide along a flat bone surface but had to bridge a hollow behind the superior 
margin; as a result a large vessel in the adipose tissue may have been injured. 


Epitor’s ABSTRACT. 


EXTENSIVE NECROSIS OF THE INTESTINAL TRACT IN AGRANULOCYTOSIs. H. 
UFFENORDE, Virchows Arch. f. path. Anat. 287:555, 1932. 


In a case of agranulocytosis, the ulcerative lesions of the mucous membranes 
were not confined to the oral cavity, but were present in the entire alimentary tract 
from the oral cavity to the rectum. The most extensive changes were found in 
the esophagus, the mucous membrane of which was necrotic and separated entirely 
from the muscularis. The author presents a brief summary of the literature. 
Of 317 cases of agranulocytosis reported in the literature, the author believes that 
only 248 can be considered as true cases of agranulocytosis. Of these, there 
are only 40 (16 per cent) which offer proof for the assumption of an infectious 
etiology. In 37 cases the relation of preceding infection to the onset of the disease 
seems doubtful. For the majority of the cases of agranulocytosis reported in the 
literature, the author considers as the most satisfactory explanation the assumption 
of an impaired myeloid system due to either congenital or acquired factors of various 


origin. W. Sapurr. [Arcn. Patu.] 


PRIMARY CARCINOMA OF THE TRACHEA. K. H. TEuBER, Ztschr. f. Hals-, Nasen- 
u. Ohrenh. 33:444 (Sept. 4) 1933. 


Teuber reports a case of primary carcinoma of the trachea, a tumor of rare 
occurrence according to the literature. The tumor was a cylindric cell carcinoma 
originating in the submucous glands of the trachea. The esophagus, larynx and 
bronchi were free from tumor infiltrations. Metastases occurred in the regional 
lymph nodes and the liver. The dyspnea which led to the removal of one lobe of 
the thyroid was probably due to the undiagnosed tracheal tumor, which presented 
no other symptoms. This observation shows that in cases of dyspnea the lower 
portions of the trachea should also be examined, as the possibility of the occurrence 
of a tracheal tumor, however rare, must be considered. The purulent meningitis 
which caused death was regarded as a metastasis of mediastinitis resulting from 


ulceration of the primary carcinoma. Eprror’s ABSTRACT. 


INVESTIGATION OF THE DEVELOPMENT OF SPEECH IN THE DEAF AND Dump. 

KaRL BALpRIAN, Ztschr. f. Kinderforsch. 41:127 (Jan. 11) 1933. 

Deaf and dumb children in learning to speak often show peculiarities which 
should be of great interest to the psychologist and philologist. The author believes 
that these peculiarities may throw considerable light on the psychology of the 
deaf and dumb. He discusses findings in three children whose intelligence was 
good and who had been under observation for several years. 


REICHLE, Cleveland. [Am. J. Drs. Curvp.] 


CONGENITAL DIVERTICULA OF THE Esopnacus. J. P. SLoorr, Maandschr. v. 
kindergeneesk. 2:36 (Oct.) 1932. 


The author describes a case of this rare condition. The diagnosis was made 
roentgenologically. At the age of 1 year the child had developed normally. 


vAN Crevetp, Amsterdam, The Netherlands. [Am. J. Drs. Cump.] 
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MASSACHUSETTS EYE AND EAR INFIRMARY, OTO- 
RHINO-LARYNGOLOGICAL SERVICES 


Epitep By Puitiep E. MEttzer, M.D. 


Regular Clinical Meeting, June 28, 1933 


Microscopic Stipes. Dr. H. P. MosHeEr. 


The first slide shows a polyp from the vocal cord. It was taken from the throat 
of a young woman who had been hoarse for two years. Examination showed what 
appeared to be a polyp on the right vocal cord. The specimen shows a stratified 
squamous epithelium with a collection of mononuclears. 

This second slide is interesting. We have all seen malignant processes of the 
esophagus from contiguous processes, but I have not had a specimen of a metastatic 
malignant process of the esophagus for a long time. This specimen shows such 
a process which is rapidly growing. The original growth was adenocarcinoma 
of the breast. There was a generalized metastasis. This specimen shows many 
giant body cells. Dr. T. Mallory could not classify them, but they can occur 
anywhere. This patient also had acute cystitis with pyelonephritis, and with it 
an acute infection of the esophagus. 

Dr. F. J. Pollock has here a high-power view of the same esophagus, in 
which the detail of the giant cells can be seen. The giant cells are quite different 
from those that we usually see. They have an unusual shape, for they are long 
and slender. The nuclei have no particular arrangement, but appear to be bunched 
up in the center of the cell. Dr. J. I. Bradley, associated with Dr. T. Mallory 
in the department of pathology, had not seen anything like them, but he thought 
that they were probably a foreign body reaction caused by the degeneration of 
the epithelium caused by the infection. As for giant cells in general, one often 
considers giant cells entirely in relation to tuberculosis, but this is not correct. 
They are really a foreign body reaction in tuberculosis or syphilis, as well as in 
a true foreign body. In these granulomas they are a reaction to the products of 
degeneration caused by the disease or, in the case of tuberculosis, they are a 
reaction to the fatty capsule of the organism. 

This section is of an aural polyp containing a cholesteatoma. Here is seen the 
cholesteatoma material, and surrounding it are giant cells in large numbers. These 
are believed to have been formed by the fusion of the endothelial cells of the 
reticulo-endothelial system. The giant cells may be formed by foreign tissue, such 
as cholesteatoma, or by true foreign bodies, as a piece of glass in the skin, 
or they may be the result of the degeneration products of infection. For 
example, here is a section of the larynx showing a tuberculous lesion. The 
tubercle and the giant cells may be seen here. The typical giant cells of tuber- 
culosis are round with many nuclei placed peripherally. They are considered as 
a foreign body reaction. Here is a different specimen of granulation tissue in 
which numerous giant cells can be seen. There is no specific infection, but owing 
to the products of degeneration in chronic inflammation, giant cells are formed. 
Thus, one sees that giant cells are not necessarily caused by the tuberculosis, 
but are the reaction to a foreign material, such as the fatty capsule of the tubercle 
bacillus, degenerated epithelium as in cholesteatoma, the products of chronic inflam- 
mation or, as in the case of a malignant process, foreign body tumor cells. 
If one finds giant cells, all the corroborative evidence of the cause should be 
searched for, such as foreign material, tubercle formation, perivascular infiltration 
of syphilis, tumor cells or evidence of a degenerative chronic inflammatory process. 
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CARCINOMA OF THE ANTRUM. Dr. D. C. SmytH, Dr. E. M. Hotmes and 
Dr. G. B. FREp. 


CasE 1—This man, 71 years old, had a little swelling over the antrum of 
five weeks’ duration, but there was practically no pain or other symptoms. He 
had also had some swelling of the hard palate, which made it difficult to wear 
his dental plate. When he came here there was some exophthalmos. The left 
cheek was swollen. The nose looked clear. In the mouth was a swelling, 1 by 
2 cm., on the posterior alveolar margin. A biopsy specimen showed grade | 
carcinoma, according to Dr. T. Mallory. Dr. Fred then performed an operation 
in which an incision was made from the inner canthus of the eye down to the 
corner of the nose and a second incision beneath the eye from the inner canthus 
to the malar bone. The entire flap was laid back. The growth was very near 
the skin and shelled out quite readily. The entire mass could be encircled with the 
fingers, and most of it was obtained in that way. The front face of the antrum, 
the lateral wall and the naso-antral wall were entirely gone. The floor of the 
orbit was followed and removed. The ethmoid and sphenoid sinuses were found 
to be involved, and they were cleaned out. The posterior half of the adjoining 
hard palate up to the septum was completely removed, and when the operation 
was completed the cavity seemed very clean. A little infiltration in the pterygoid 
region was removed. We planted three needles of 10 mg. of radium each, wrapped 
in gauze, in the cavity; these were left in until 3,600 mg. hours had been given. 
Since that time the patient has had a moderate reaction, but he feels well and has 
no pain. 

Case 2.—This man, 42 years old, had pain in the left side of his face for 
three months prior to his entrance to the hospital with a swelling of the cheek 
similar to that of the patient just presented. He also had pain in the left ear. 
On examination the firm swelling of the cheek was found. In the mouth was 
a polypoid ulcerated growth from which a specimen was taken for biopsy, 
which showed grade III carcinoma. In the mouth, lateral to the alveolar 


margin of the palate was a swelling that went through the cheek. The cheek 
itself was firm and indurated, and the skin was bluish. At operation the same 
incision was made as in the previous case, except that it was extended down 
through the lip and diathermy was used. In this case the tumor was much more 
infiltrating, invading the skin and tissues of the cheek and involving the antrum 
and the ethmoid and sphenoid sinuses. 


DISCUSSION ON CASE ONE 

Dr. D. C. SmytH: The dressing was done today, and the operative area looked 
well except for a little mass in the sphenoid sinus. Dr. Fred took that out. It 
looked like granulation tissue, but it is being examined microscopically. (A week 
later it was reported that no growth was found on microscopic examination.) 

Dr. H. P. MosHer: Dr. Kazanjian, could somebody put a prosthesis in to 
close the palate off from the antrum? 

Dr. V. H. Kazanj1an: Yes. It can be done right away. 

Dr. H. P. Mosuer: I am pleased to see that feeding tube in there. The 
other thing that I like is the triangular incision. With the incision underneath 
the eye and the triangular flap turned down, one gets to the tumor at once and 
the work goes well. 

DISCUSSION ON CASE TWO 

Dr. H. P. Mosner: This is practically the original Moure operation, in 
which the incision goes down to the lip. 

Dr. E. M. Hotmes: The patient is 42 years old. For postoperative treat- 
ment 5,000 mg. hours of radium was used. 

Dr. H. P. MosnHer: Is there any history of cancer in the family? 

Dr. E. M. Hotmes: Not in this case. In the preceding case a son of the 
patient had carcinoma of the spine. 
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Dr. H. P. Mosner: The cavity looks well. The malignant process came 
right up to the skin. 


Dr. F. J. Pottocx: The biopsy specimen from the first case of carcinoma 
of the antrum was taken from the palate anteriorly, where it had evidently broken 
through. Dr. T. Mallory said that this came very near to being a benign malig- 
nant process. At operation the tumor peeled out easily, so that clinically it confirms 
the microscopic picture of a low grade malignant process. When the tumor was 
cut in the laboratory it yielded a milky sort of fluid. The slide of the tumor 
shows the reason for this. It is a degenerated carcinoma, in which the degenera- 
tion can be seen microscopically. There was a widespread growth, but the whole 
tumor was encapsulated. 

The biopsy specimen from the second case showed a grade III malignant 
process, with many mitotic figures and less well differentiated carcinoma cells. 
This was not nearly so easy to peel out at operation. The section of the tumor 
itself shows a picture similar to that of the biopsy specimen, a grade III malignant 
process. 


FOREIGN Bopy (PEANUT) IN THE Broncuus. Dr. F. L. WEILLE. 


This child, 5 years old, was admitted to the hospital with a foreign body in 
the right main bronchus. The foreign body was supposed to be a fragment of 
popcorn, but proved to be a peanut. A roentgenogram showed nothing abnormal. 
Another fluoroscopic examination was made in the afternoon of the same day. It 
looked to me as if air was trapped in the right lung, with blocking apparently on 
that side. There were diminished breath sounds over the base and the middle 
lobe of the right lung. The breath sounds were only faintly heard, and there 
was no dulness on percussion. A 5 mm. bronchoscope was passed and a peanut 
removed in fragments from the lower lobe of the right bronchus. On passing 
the bronchoscope, the mucous membranes in the trachea and the tracheobronchial 
tree were fiery red and somewhat swollen. The foreign body had been in for 
about twenty hours. The operation was performed with the patient under local 
anesthesia. I think that it would have been better to do it with ether anesthesia. 
When I got a grip on the forceps and started to withdraw the peanut, the forceps 
and the bronchoscope all together, I was afraid that I was going to lose the 
peanut in the glottis when I got to the trachea. I got a piece and the rest dropped 
back. I tried again and got three or four of the fragments. I looked in the 
orifice of the upper, middle and lower lobes of the bronchus on the right side. I 
looked down the left bronchus but saw nothing. There was no reaction. The 
next afternoon the child had some difficulty in breathing, which subsided without 
a tracheotomy, and the patient is doing well. I used suction, but not enough to 
be of much assistance. The patient has had no fever since the operation. Yester- 
day fluoroscopic and roentgen examination gave negative findings. 


DISCUSSION 


Dr. H. P. MosHer: That is an excellent case. Suction has always been 
one of the aids to removal in cases in which the foreign body is a peanut. Some 
years ago, Dr. D. C. Smyth had an idea of using suction to remove the foreign 
body. He has accomplished that. I saw suction used on a dog. My belief is 
that this method is one of the outstanding improvements in removing peanuts. 

Dr. D. C. SmytH: Dr. Mosher felt for a number of years that regulated 
suction would be valuable for the removal of foreign bodies, so that we could 
tell how much suction we were using. We have never had the opportunity to 
try it out with an instrument that worked. I was pleased to find that the suction 
worked very well in dogs, even with a jumbo peanut. In dogs we can use a large 
suction tube in a large bronchus. In children one can seldom insert a no. 7 
bronchoscope; one can insert a no. 5. The larger the bronchoscope the better are 
the chances for suction to work. I put a small rubber catheter over the end of 
a suctian tip and pass the whole thing through a 4 by 5 cm. bronchoscope onto 
the peanut. Then I put on the suction. One great thing about using suction is 
this. When suction starts on the foreign body, the minute the air is on it can 
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be heard coming in the tube. As soon as it engages the foreign body nothing is 
heard. If there is the slightest release of air I know that I have lost the foreign 
body; so I shut off the suction and pass it over the foreign body again, and if 
engaged it will come up without a sound escaping. The lack of the sound of 
suction will show that the foreign body is engaged. 

Dr. Mosher asked me to make a bronchoscope that was in itself a suction tube. 
The instrument is a bronchoscope, at the end of which is a collapsible rubber 
tube in the form of a cone, the wide part of the cone being in the most distal 
part. Suction is applied to the whole bronchus, and when the peanut comes in 
contact with the rubber the peanut is drawn inward into the collapsible rubber 
by suction. I know that it will work in dogs. There is no risk of breaking the 
foreign body. I think that if it is used it will work. 

Dr. H. P. Mosuer: This instrument will be made, so that it can be tried 
in the next case. I think that it is one of the big advances in surgical treatment 
for a peanut in the bronchus. It is fascinating to see the instrument work 
in the dog. 

Dr. D. C. Smytu: A small engagement of the foreign body by the rubber 
tubing will draw it out. 


COMPLETE STENOSIS OF THE EsopHacus. Dr. D. C. SmyTH. 


This patient noticed difficulty in swallowing for three years. When I saw 
him he had not been able to take water for a week. His weight was down to 112 
pounds (50.8 Kg.), and he was pretty well dehydrated. There was no history 
of injury or of swallowing of a foreign body. I did obtain from the history the 
fact that twenty-six years previously he had indigestion with pain in the region of 
the esophagus shooting around to the back, which would lead one to believe that 
this was probably a healed ulcer of the esophagus. On investigation with an 
esophagoscope I came to a blind point about 3 inches (7.6 cm.) beyond the cardia. 
On ballooning, I could not find a definite opening. One central point looked like 
an opening the size of a pinpoint. I started through that with a small Jackson 
bronchial bougie. I realized at the time that I was taking a desperate chance. 
I succeeded in getting a bronchoscope covered with petrolatum about half way 
down and turned it around. Finally, something gave way with a sort of bang. | 
kept dilating the small opening until I could insert a no. 20 bougie. This plate 
was taken ten days later, when the man had gained 10 or 12 pounds (4.5 to 
5.4 Kg.). At present there is a fair opening. Since the plate was made I have 
inserted a no. 32 bougie. This is all within five weeks. The man has gained 
40 pounds (18.1 Kg.). 


THREE CASES OF MicroTia. Dr. V. H. Kazanjrian and Dr. P. J. Ross. 


Three patients, aged 4, 7 and 8 years, with congenital microtia have been in 
the hospital for the past six weeks for plastic operation. This report is an attempt 
to show the stages in the operation. Two of the children had a small knob of 
an ear, with no auditory canal and no evidence oi the tragus. The cartilage 
was held into a small knot at the side of the head. The first operation on the 
first boy consisted of an incision just in front of the swelling of the cartilage. The 
incision was carried down to the periosteum, which was pushed back to form 
a depression to the concha. The cartilage was then dissected out into a flap about 
1 inch (2 cm.) square, a second incision was made back in the hairline, and the 
flap with the cartilage was sutured back to the posterior edge of this incision. 
That brought the ear back to about the usual position, with a large raw area at 
the external surface, which was covered with a Thiersch skin graft. The same 
technic was used on the second boy; a tube graft was made in the neck about 
the width of a lead pencil and about 4 inches (10 cm.) long. The second operation 
consisted of severing the lower end of the tube graft and suturing it to the incision 
in the region of the anterior end of the helix. The third boy had an operation 
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about four years before this presentation to prevent the closure of the external 
auditory canal. He was admitted to the hospital about a year ago, at which 
time a preliminary operation was performed. He had an external auditory canal 
and the lower part of the ear. The present operation was for the purpose of 
forming a tube graft and for placing the tube in position to form the helix. The 
other two children have well developed mastoids and no external auditory canal. 
The hearing of the third boy is normal. I do not know about the hearing of 
the other two. 
DISCUSSION 

Dr. H. P. MosHer: I should like a series of the stages of this operation put 

into casts. 


Dr. V. H. Kazanj1An: We shall do that. 


MASTOID FRACTURE WITH CoMPLICATIONS. Dr. H. P. Caniiyt and Dr. R. J. 
FRACKELTON. 


This girl, aged 9, had a discharge from the right ear for a week, a year ago. 
That is the only history of involvement of the ears. The patient was admitted 
to the hospital four weeks ago. Two weeks before admission she fell out of a 
swing and struck the right side of the head, causing swelling of the right side 
of the head and neck and the right shoulder. There was no bleeding from the 
ear. She was not unconscious. During the following week, the patient had 
constant pain in the right ear and a slight fever and she appeared to be ill. She 
vomited almost all food. The second week she appeared to be better. She did 
not vomit, although her appetite was poor. 

A paracentesis was done in the outpatient department. Thin pus was obtained. 
The sternocleidomastoid muscle was spastic and tender. Three days before admis- 
sion to the hospital she had chills and fever. On August 5, four days after the 
paracentesis was done, Dr. G. B. Fred performed a simple operation on the right 
mastoid. He found a fracture lying across the tip of the mastoid, with pus exuding 
irom the lower end. There were destruction of the mastoid, a perisinous abscess 
and granulations on the sinus. There was an old clot in the cells in front of the 
sinus. When the dura was exposed, a dural venous sinus was seen which was 
the remnant of the petrosquamosal sinus of developmental origin. Two days 
later a ligation of the internal jugular vein was done by Dr. H. P. Cahill. The 
sinus was opened; there was free bleeding from above and below. A week later 
the sinus packs were removed. Two days after that a catheter was placed in 
the sinus bulb, and pus was obtained. The temperature had been running very 
high. One of the blood cultures showed short chain streptococci. The white 
blood cell count was 12,000. 

A lumbar puncture was carried out; there were 95 cells and globulin and sugar. 
The patient’s neck was stiff during the entire time. 

A short time after the tying of the jugular vein there were from 1.5 to 2 
diopters of choking of the disks. Within a week the choking showed a definite 
subsidence. After Dr. Cahill opened the bulb and released the pus, the choking 
of the disks showed a tendency to subside. The patient has been much more 
comfortable. There is no pus coming out of the sinus now. It is filling up with 
granulations, and the middle ear is almost dry. 


DISCUSSION 

Dr. G. B. Frep: There was a crack in a diagonal direction in the tip, and 
through a portion-of the crack a little pus exuded. The tip was not loose. The 
patient was not vomiting the second week after the accident. She vomited the 
first week. The anomalous vessel ran about parallel with the mastoid line. It 
was in the dura itself. I exposed the dura at the top of the mastoid. The vessel 
was external to the superior portion of the petrosa. 

Dr. H. P. MosHer: How long after the paracentesis was the simple 
mastoidotomy performed ? 
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Dr. R. J. Frackertton: It was performed four days after the paracentesis. 
The accident was ten days before the paracentesis, and the patient had constant 
pain during that time. She had none after admission to the hospital. 

Dr. D. C. Smytu: This is an unusual case. 

Dr. P. E. Mettzer: How was the bulb reached? 

Dr. R. J. FRACKELTON: Most of the tip was removed at operation. At the 
time of packing the sinus there was free bleeding from above and below. A week 
later, that place was healing over. The packing was taken out, showing swelling. 
Pus as well as blood welled up. 

Dr. H. P. MosHer: The question was whether to open the neck from below. 
Dr. Cahill said that he would try to wash out the bulb with the catheter. 

Dr. R. J. FRACKELTON: It was drained of pus in that way for two days. 
After that no pus came out. 

Dr. G. B. Frep: We thought that there was a firm clot in that sinus. I 
was surprised when Dr. Cahill found free bleeding from both ends. 

Dr. H. P. Moser: I do not see why a fracture was not suspected at first. 
The child had a sufficient blow to cause it. She had intracranial symptoms and 
vomiting for a week. It is easy to say now, but I think that a fracture should 
have been suspected and surgical intervention attempted earlier. The big point 
in connection with a fracture is whether to perform an open operation, hoping 
that the healing will be sterile. I think that in this case it would have been 
better to do so, on suspicion, especially with the history of vomiting for a week. 
They are puzzling cases. 

Dr. D. C. SmytH: The question is how seriously to take the history in such 
a case. One is apt to think that the involvement of the ear is a coincidence and 
not connect the two. 


ACUTE MASTOIDITIS WITH COMPLICATIONS. Dr. R. J. FRACKELTON and Dr. 


V. J. Kewiey. 

This patient is a boy, 12 years old, who was admitted to the hospital three weeks 
ago. He had a discharge from the right ear for six days, following swimming. 
The discharge stopped two days before admission. There was a question of chills. 
He had had a temperature of 105 F. before admission. He vomited one day. 
When admitted there was a large red mass like a hemorrhagic bulla in the region 
of the ear drum. A paracentesis was performed. After the bleeding subsided 
the incision appeared to have been made in the lateral wall. Another paracentesis 
was performed, and after the bleeding subsided, that incision, too, appeared in 
the lateral wall. These two incisions had been made in the posterior canal wall, 
which was red and bulging, completely hiding the drum. There was a purulent 
discharge the text day. The two incisions made in the posterior canal wall could 
be seen. The white blood cell count was 11,000. The infection had been progress- 
ing for six days before admission, and an operation was not performed at once 
because it seemed such a short time for development, and because the infection 
was so virulent. It seemed advisable to wait for development of some resistance 
of the body. On the thirteenth day a simple operation on the right mastoid was 
performed. 

DISCUSSION 

Dr. V. J. Kerrey: The patient had a chill the night before operation, and 
the temperature rose to 104 F. Dr. Frackelton performed the operation on the 
mastoid. There was a surprisingly small amount of pus evident on opening the 
antrum and the inferior angle where the sinus dips medial to the tip. There 
were a few cells with the pus. The right jugular vein was tied, and the sinus 
was opened. Bleeding was free from above and below. In view of the fact that 
the patient had a history of chills previously and a secondary rise in temperature, 
it was deemed advisable to tie the jugular vein at the time of the simple operation 
on the mastoid. 
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Dr. H. P. MosHer: I do not understand why, the infection being so virulent, 
the operation was delayed. 

Dr. R. L. GoopaLe: As I remember the patient, he had fever for five days, 
with a question of chill. After the opening of the canal wall and the subsequent 
discharge from the middle ear, the fever subsided, and it seemed wise to wait a 
few days to establish a little more immunity. He was operated on four days after 
admission. Four foci of infection developed, one on the right leg, one on the 
left arm, one on the right knee and one on the right forearm. 


SuBSEQUENT Note.—Three weeks after the transfer of the patient to the 
surgical ward of the Massachusetts General Hospital the report was that he was 
progressing satisfactorily and that the ultimate outcome would be favorable. 


Otitis Mept1a, MAsTorpITIs, TRIGEMINAL NEURALGIA AND MENINGITIS. Dr. 
M. H. Lurie. 


A man, aged 23, was admitted to the hospital following an attack of grip, with 
a beginning acute secretory otitis media on the left side. Two days later para- 
centesis was performed, because of severe pain and bulging of the drum. The 
temperature was 97 F.; but following the paracentesis it rose to about 101 F. The 
next day it was normal. A profuse serohemorrhagic discharge poured from 
the middle ear. The patient complained of marked trigeminal neuralgia, which 
was periodic. This continued for three days following the incision. The tempera- 
ture was normal. The white blood cell count, which was 11,300, dropped to 9,000, 
and the culture of the discharge showed nonhemolytic streptococcus. A week 
later the discharge began to thicken. There was no tenderness of the mastoid. 
The drum looked better, and the infection seemed to be clearing up. During the 
weck, however, the patient had attacks of trigeminal neuralgia. Roentgenograms 
taken at the time showed nothing but a slight swelling of the mucous membrane 
of the mastoid cells. It was a huge mastoid, of the pneumatic type. During the 
second week of the infection the discharge became more purulent and decreased 
considerably in amount. There was no pain, tenderness or headache, and the 
patient felt well. The temperature was normal. 

The attacks of neuralgia subsided during the second week only to begin again 
at the end of this period. The canal wall was beginning to drop. Hearing had 
diminished to zero for the whispered voice, and the spoken voice was heard at 
2 feet. Dr. D. H. Walker, who was called in consultation, advised a simple 
mastoidectomy. At operation I found a large mastoid with a thick cortex. Some 
of the cells were large and pneumatic. The partitions of the cells were intact, 
but the cells were filled with pus. The mastoid was thoroughly exenterated; the 
dura and lateral sinus were not exposed. The following day the middle ear was 
dry and has remained dry subsequently. The packing in the mastoid was removed 
in five days, and the mastoid was healing by first intention. At no time, for a 
week after the operation, was there any rise in temperature, and the neuralgia had 
entirely disappeared. On the tenth day after operation the family physician and 
I visited the patient at 11 a. m. He was sitting up in bed reading the newspaper. 
At 1 p. m. he complained of headache; the temperature was 99 F. At 3 p. m. the 
temperature was 100.6 F., and the headache was persistent. Neurologic examina- 
tion gave negative results. At 5 p. m. the temperature was 101 F., and the 
headache had increased. The white blood cell count was 5,300. Dr. J. Ayer, 
neurologist, was called in consultation. No neurologic signs of any kind were 
evident to indicate beginning meningitis, but because of the severity of the head- 
ache lumbar puncture was carried out. The fluid was turbid and under pressure 
of 500 mm., with a cell count of 13,000. At the time of the lumbar puncture 
the white blood cell count had risen to 13,000. A smear from the spinal fluid 
Was encapsulated and showed Pneumococcus type III. Decompression of the middle 
fossa was performed, and subdural drains were placed. The lateral sinus was 
uncovered and appeared to be normal. The question came up as to what should 
be done in regard to cerebral drainage. Dr. J. Ayer and Dr. J. Hodgson were 
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called in consultation. They thought that the only chance was to drain the 
cisterna magna. Dr. Hodgson performed the operation and placed suboccipital 
drains for drainage of the cisterna magna. The next morning the patient was 
rational. He still complained of headache. Cerebrospinal fluid drained pro- 
fusely. He died suddenly at 3 p. m. of cardiac respiratory failure. 

Autopsy showed diffuse meningitis, more marked on the left side than on the 
right, with areas all over the right hemisphere. The dura over the temporal 
bone on the right side and the ganglion of the fifth nerve on the left side did 
not show infection, but there was pus in the ganglion of the fifth nerve on the 
right side. 

Sections made from the ganglion on the left side showed a marked infiltration 
of the ganglion and infection around the ganglion cells, while the ganglion of the 
fifth nerve on the right showed only perineuritis. This is interesting in view of 
the fact that during the week after the operation on the mastoid the patient had 
eruptions of one or two vesicles on the left side of the forehead and on the left 
cheek, which were painful. At that time I did not associate them with herpes of 
the fifth nerve. The sections of the ganglion of the left side showed this infection 
around the ganglion cells. On looking back, this eruption should have given 
us a clue that the ganglion of the fifth nerve was involved. The apex of the 
temporal bone showed a fine diploic cell, hemorrhagic in type. There were no 
signs of paralysis at any time. The day before his death the patient had a slight 
twitching of the face and spontaneous nystagmus in all directions. There was 
also a thick secretion in the sphenoid sinus. 


DISCUSSION 
Dr. D. C. Smytu: Did yeu follow the zygoma cell? 
Dr. M. H. Lurte: Yes, we followed the zygoma cell and found nothing but 
softened bone. 


Dr. H. G. Topey: There is no macroscopic evidence of how the infection 
got in. 


Dr. H. P. Mosner: The thing that worried Dr. Lurie was the intense 
trigeminal neuralgia. He explained it by the fact of the very large mastoid. 
What importance are we going to place on trigeminal neuralgia in the future? 
Are patients going to get well or have the same outcome as in this case? The 
second point is, here is a case of infection with Pneumococcus type III. I asked 
Dr. Smyth if he would give Felton’s serum. He said, “yes.” About the operation, 
Dr. Hodgson said, knowing the type of organism, that he would perform it to 
satisfy the family. He did so, and the operation seemed futile. 





CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY, 
CHICAGO MEDICAL SOCIETY, CHICAGO TUBER- 
CULOSIS SOCIETY AND THE 
AUX PLAINES BRANCH 


Joint Meeting, Nov. 1, 1933 


Austin A. Haypen, M.D., President, in the Chair 


Is It ADVISABLE TO TREAT POSTTUBERCULOUS CICATRICIAL STENOSIS OF THE 
LARYNX? Dr. CHEVALIER JACKSON, Philadelphia (by invitation). 


Pulmonary and severe laryngeal tuberculosis developed in a man, aged 28, 
which required tracheotomy. Under treatment at a sanatorium the pulmonary 
lesion was completely arrested. The laryngeal lesion cicatrized, leaving a high 
degree of laryngeal stenosis. This was cured by laryngostomy, and the after- 
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care covered a period of about two years. Tuberculosis then developed in the 
skin, at the old fistulous orifice in the neck, and in the larynx. Later a tuber- 
culous osseous lesion developed in one of the extremities. The terminal phase 
of the case was meningitis, with tubercle bacilli in the spinal fluid. 

The question to be decided is whether the surgical treatment of the stenosis 
had anything to do with the development of the tuberculous lesions in the larynx, 
skin, bones and meninges. There was never any reactivation of the lesions in 
the lungs. 

DISCUSSION 


Dr. Joseru C. Beck: I have had no experience with a case exactly like that 
described by Dr. Jackson. I saw a patient, a young woman with cicatricial stenosis 
of the larynx, whom I understand is now under the care of Dr. Lederer; he can 
probably discuss the condition much better than I. The late Dr. McGinnis and 
I had a patient with tuberculosis of the larynx; she had had a tracheotomy and 
was wearing a tracheotomy tube. She apparently was cured of the tuberculosis 
and wanted to get rid of the cannula. I took counsel with Dr. Goldberg and 
refused to operate on her, as did Dr. McGinnis, but she was operated on some- 
where, and I understand that she is now in a sanatorium. 

Dr. CLARENCE L. WHEATON: I have no knowledge of the end-results follow- 
ing operations on the throat in cases of tuberculosis. The question arises as to 
what role surgical intervention plays in reactivation in cases of pulmonary tuber- 
culosis. Such a question requires a great deal of study and long observation of 
these cases, and I should not attempt to offer an opinion. Dr. Jackson has given 
us a great deal of food for thought. 

Dr. Francis L. LEDERER: I can give no definite information on the question 
which Dr. Jackson has placed before us. All of us who have had contact with 
the various phases of laryngeal tuberculosis have seen, although relatively infre- 
quently, the type of case which Dr. Jackson has brought up for discussion. 

The patient to whom Dr. Beck has alluded is under my care at the Municipal 
Tuberculosis Sanitarium. She evidently had laryngeal tuberculosis in the presence 
of an active pulmonary lesion with positive sputum. However, some question was 
raised, because cicatricial stenosis is more commonly found in the larynx in 
syphilis, and no doubt that deterred some from advising intervention. Owing to 
her difficulty in breathing, tracheotomy had to be resorted to. She was seen by 
a number of laryngologists from over the country. Dr. Muskat performed what 
seemed to have been laryngofissure, with a plastic restoration of the lumen. Appar- 
ently it did not work out very well, and the patient is still wearing a tracheotomy 
tube. At present the larynx shows some ingrowth of skin anteriorly from the 
neck, and the pulmonary findings are still positive. 

I believe that the problem is not so much one of cicatricial stenosis and the 
advisability of an operation as of the local laryngeal lesion and the general problem 
of pulmonary tuberculosis. The same principles of surgical intervention should 
govern the procedure in cicatricial stenosis as in any other laryngeal approach. 
In this connection I am reminded of the conclusion which Sir St. Clair Thomson 
reached after trying every possible surgical procedure in laryngeal stenosis, when 
he stated that the tracheotomy tube was, after all, the best. If the patient is 
free from pulmonary tuberculosis to a point of quiescence after a period of years 
so that he can be considered a good operative risk, I think that the same con- 
ditions which would allow one to operate for any type of laryngeal obstruction 
would prevail here. The question, therefore, rests on the presence of latent 
laryngeal tuberculosis in a case in which the sputum is negative and the 
pulmonary tuberculosis is arrested. 


Dr. Ropert H. Hayes: The only question that arises in my mind is that 
of the advisability of surgical intervention so shortly after the patient has recovered 
from the tuberculous lesion. I think that a year or eighteen months is too short a 
time to warrant the consideration of surgical intervention, as trauma plays an 
important part in reactivation. 
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Dr. AARON ARKIN: I think that it can be safely stated that the primary 
complex of tuberculosis heals in most persons; otherwise, few of us would be 
here to listen to this address. About 95 per cent of adults have had a primary 
focus of tuberculosis, usually in the lungs. With the primary focus there is usually 
tuberculous lymphadenitis of the tracheobronchial glands. The primary focus 
usually calcifies and may even undergo metaplasia, with the formation of osseous 
tissue. The process in the tracheobronchial nodes may or may not heal. Here the 
tubercle bacilli may remain dormant for years, only to produce a hematogenous 
dissemination of tubercle bacilli when the resistance is lowered. Even in the second 
stage, hematogenous bilateral apical tuberculosis may heal and often does. In 
laryngeal tuberculosis one is usually dealing with an ulcerative type of pulmonary 
tuberculosis with a positive sputum. If there is a bronchogenic spread of the 
tuberculosis, with pneumonic involvement, the prognosis is bad, whether or not 
the patient has laryngeal tuberculosis. 

Dr. Irvinc MuskaT: During the last six years as consultant otolaryngologist 
at the Oak Forest Tuberculosis Hospital, I have had occasion to observe four 
cases of laryngeal stenosis associated with tuberculosis of the lungs. In the 
first case I performed an emergency tracheotomy to relieve impending asphyxia. 
The patient had arrested tuberculosis of the lungs, with cicatrical stenosis of the 
larynx. A Schmiegelow operation was performed to relieve the stenosis. The 
patient left the hospital with a good functional larynx and a closed tracheal wound. 
For several months following the operation he remained in excellent condition. 
Another case was that of cicatricial laryngeal stenosis associated with pulmonary 
tuberculosis and syphilis. The Wassermann reaction became negative under 
treatment, and the pulmonary condition became quiescent. An emergency tracheo- 
tomy was demanded because of impending asphyxia. Schmiegelow laryngofissure 
resulted in a good laryngeal airway, and the external tracheal opening was later 
closed by a plastic operation. After a year the patient still remained in good 
health. The third patient was admitted to the hospital with a tracheal cannula 
because of laryngeal stenosis. Laryngofissure to relieve the obstruction was not 
successful. She still has laryngeal stenosis, the tracheotomy tube and advanced 
pulmonary tuberculosis. The fourth patient had advanced pulmonary tuberculosis, 
with stenosis due to a large tuberculoma of the larynx. The tuberculoma was 
removed by laryngofissure, and a dilating rubber tube was inserted between the 
cords for the cicatricial stenosis. Considerable sloughing of the wound ensued, 
which demanded removal of the dilating tube. The larynx became more stenosed 
through cicatricial reaction, and the patient has continued to wear the tracheotomy 
tube. I do not believe that patients with open pulmonary tuberculosis do well 
following operation for the relief of laryngeal stenosis, because the wound becomes 
more infected by the tuberculous sputum. However, I believe that such procedure is 
indicated and that good results are to be expected when the pulmonary condition 
is quiescent. There appears to be no ill effect on the quiescent pulmonary 
condition. 

Dr. Otro C. Scuiack: Regarding the case of which Dr. Lederer spoke, the 
patient came to the Oak Forest Tuberculosis Hospital from another institution, 
wearing a tracheal tube. While at the Oak Forest hospital she went to see 
Dr. McGinnis, but he refused to operate. She remained at the institution for 
some time and then went to the County Hospital, where she remained for some 
time; I think that she has been transferred to the Municipal Tuberculosis 
Sanitarium. 


THe Broncurectatic Septic TANK. Dr. CHEVALIER JACKSON, and Dr. 
CHEVALIER L. Jackson, Philadelphia (by invitation). 


Our bronchoscopic observations have led us to believe that to the well known 
causes of bronchiectasis should be added the viscosity of the pathologic secretions 
of the bronchial lesion that precedes bronchiectasis. The high viscosity resists 
expulsion by coughing and clogs the cilia until it is reduced by putrefactive 
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processes. These processes produce intensely irritating by-products; it is the 
irritation of these products, as well as the infective inflammation, that weakens the 
elastic strength of the walls. 

The etiologic importance of stagnation and of pathologic changes in the 
bronchial walls has been generally recognized, but prior to our bronchoscopic work 
the extremely high degree of viscosity of the prebronchiectatic pus and the funda- 
mental etiologic importance of this viscosity were apparently unknown. It seems 
also to have been overlooked that the septic tank processes constitute nature’s way 
of thinning the pus so that it can be expelled. But the use of the bronchi as a 
septic tank constitutes a fearful price to pay for drainage. By early bronchoscopic 
aspiration of the extremely viscid secretions of the lesions that precede bronchiec- 
tasis one can forestall the development of the bronchiectatic septic tank. Early 
bronchoscopic aspiration is therefore indicated in all cases of productive cough that 
lingers long enough to suggest beginning chronicity. Combined with medical care 
and management and with the avoidance of opiates and atropine, bronchoscopic 
aspiration is not only prophylactic but in the early stages curative of bronchiectasis. 
For efficient therapy, vaccines should be prepared not from the sputum or the 
contents of the bronchiectatic septic tank but from the thick viscid residual pus 
withdrawn with the bronchoscopic pipet from the primary focus after bronchoscopic 
aspiration of the superjacent contents of the bronchiectatic septic tank. 


DISCUSSION 

Dr. SAMUEL J. PEARLMAN: Dr. Jackson’s presentations are invariably a 
delight to the listener. They leave nothing to be desired in clarity, interest or 
detail. Speaking for myself, I should not like on this occasion and at this time 
in any way to match clinical experience with our honored guest. It is, I feel, 
eminently proper, however, to devote a few moments to a review of the history and 
development of the art of peroral endoscopy, in which Dr. Jackson has taken so 
prominent and distinguished a part. By peroral endoscopy is meant, of course, 
direct examination by way of the mouth and the air and food passages by means 
of lighted and rigid tubes. 

In 1806, Philip Bozzini of Frankfort first described an instrument which was 
called by him the Lichtleiter, or light carrier, and which was intended by him to 
be used in the exploration of various cavities and canals of the human body, 
namely, the bladder, urethra and rectum. This apparatus, crude and clumsy, had 
a number of tubes fitted to it and was illuminated by a candle. Its practical use 
was very limited, but the germ of the idea which was later to be as highly 
successful as we now know it was present in the invention. Bozzini suggested, 
but probably never practiced, examination of the esophagus, and he met with 
incredulity and abuse, the common experience of the pioneer. Following him came 
a number of other investigators, the most outstanding among them being 
Desormeaux (1865). His use of endoscopic methods, particularly in the field of 
genito-urinary diseases, entitles him to a secure place in the history of medicine. 
At this point, it is necessary to note how dependent scientific advance in any 
particular field is on the increase in knowledge in other and related fields. The 
invention of the electric light and the electric motor and discoveries in the fields 
of pharmacology, physiology and chemistry, for instance, are taken up by other 
fields, such as medicine and the industrial activities. Nor should it be thought 
that this action is not reciprocal; the various branches borrow from each other 
to the mutual good of all, and it is the service of leaders to point the way. In 
1868, Kiissmaul, stimulated by the exhibitions of a sword swallower, imitated this 
feat and passed a rigid and illuminated tube into the esophagus of a patient. 
The lighting was accomplished by Desormeaux’s candle, which contained gasogen 
(a mixture of alcohol and turpentine), and for a number of years afterward marked 
stimulus in this field of investigation was apparent, but the results hardly justified 
the energy and effort of such strivers as Stoerk, who spent a large part of his life 
unsuccessfully battling with the problem of esophagoscopy. He and the others 
have for their reward a brief mention in the musty annals of our art. They 
struggled and fought the good fight but failed. 
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With Mickulicz, in 1881, esophagoscopy really began. He established its 
worth under great difficulties, and thereafter the advances were based on his 
endeavors. He was the first to use morphine to blunt the patient’s susceptibilities. 
The discovery of the electric light and the clinical use of cocaine hastened the 
progress of the art. 

Strange as it may seem, laryngoscopy and bronchoscopy, the latter of which is 
less dangerous than exploration of the esophagus, were conquered later. By 
accident and with fear the air passages were gradually invaded, foreign bodies 
removed and diagnoses established. 

Following the late nineties advance was rapid. Names like those of Kirstein V. 
Hacker, Guizes, the epoch-making Killian, his pupil, Briinings, and last, but not 
least, Jackson, are familiar to all of us. 

In 1897, Killian removed for the first time by direct bronchoscopic methods a 
foreign body—a bone—from the right bronchus. In 1907 (only twenty-six years 
ago), Dr. Jackson published the first textbook devoted entirely to peroral endoscopy. 
During all these years he has preached the usefulness of his art. His voice was 
raised in legislative halls until the improperly marked lye container is fast dis- 
appearing; with a few others, he established principles on which rest the proper 
treatment of carcinoma of the larynx, and he can point, as few can do, to dozens 
of cures, in every sense of the word, of this dread disease. The removal of 
foreign bodies, a life-saving and health-saving procedure with which his name is 
so prominently connected, may be numbered among the lesser of his achievements. 
More important than this is his insistence on the acquisition of skill and his 
constant stressing of his father’s dictum to “educate the eye and the fingers.” That 
this thought indicates only a desire for technical perfection is dissipated by a 
careful perusal of his writings. Behind the desire for mechanical skill lies the 
deepest consideration for the patient’s welfare. Throughout this land and others 
scores of physicians, stimulated by his example and teachings, practice the art 
and technic which he was so instrumental in developing, and today no laryngologist 
worthy of the name does not find it necessary to spend the time and effort to 
acquire the necessary education. We may safely say that without Dr. Jackson’s 
efforts bronchoscopy and esophagoscopy today might be only a plaything for a 
few interested persons scattered here and there instead of a widespread art and 
practice, a living thing, a part of the armamentarium of every fully developed 
specialist. How full in accomplishment the past thirty-six years have been since 
Killian’s historic removal of a foreign body from the lung you can all testify. 
Apart from the particular message which Dr. Jackson brings us tonight, we all 
must feel that this is an occasion. With us is one of the truly great of our 
profession, recognized at home and abroad, a pioneer who has seen the fruition 
of his dreams and a prophet honored in his own time and country. 

To the able son of an undoubtedly proud father may we say that we have 
enjoyed his presentation very much, that we hope to have him with us on many 
similar occasions, and that his presence here tonight is a stimulus to thdse of us 
who are more nearly his own age to proceed in our work with patience and 
courage. 

Dr. Cart A. Hepstom: Bronchiectasis, as Dr. Jackson said, is a common 
disease. It stands next in frequency to tuberculosis among the chronic diseases 
of the lung. 

With regard to both prophylaxis and treatment, I venture to express some- 
what divergent views from those presented. On the basis of a study of several 
hundred cases and of the world’s literature, I believe that there are two essential 
factors involved in the development of acquired bronchiectasis. The first is a 
weakening of the supporting muscular and elastic tissue coats of the bronchus by 
infection, just as wear and tear weaken the fiber of an automobile tire. But the 
tire dilates and bursts only because the inside pressure is greater than the outside 
pressure. In the case of the weakened bronchus, the dilating force is the difference 
between atmospheric intrabronchial and less than atmospheric intrapleural pressure 
equal to from 2 to 10 cm. of water pressure normally and increased to 50 cm. 
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or more of water pressure in the presence of atelectasis from any cause or of 
shrinkage of the lung by fibrosis. Such fibrosis may also exert a tremendous 
pull, as is exemplified by displacement of the mediastinum and retraction of the 
wall of the chest. Cases of complete dexiocardia from this cause are observed. 
This traction, acting radially on the lumen of the bronchus, is a great dilating force. 

Early diagnosis by roentgenograms with the injection of iodized poppy seed 
oil 40 per cent should be taken in any nontuberculous case of prolonged cough 
and sputum. Partial or complete equalization of the intrabronchial and intra- 
pleural pressures, crushing of the phrenic nerve, phrenico-exeresis (which produces 
from 15 to 30 per cent reduction of the volume of the pleural cavity by paralysis 
of the diaphragm) or pneumothorax collapse will check the tendency to dilatation, 
especially early in its development in younger persons. If phrenico-exeresis is 
insufficient and if pneumothorax collapse is impossible because of adhesions or is 
not desirable for other reasons, partial thoracoplasty collapse may accomplish the 
purpose. In prophylaxis, the removal by bronchoscpe of foreign bodies or other 
obstructions and the aspiration of stagnating pus is of the greatest importance, as 
Dr. Jackson emphasized, but in a large proportion of the cases there is no obstruc- 
tion, and the aspiration of secretions is palliative only. The flow of liquid 
purulent secretion is free, and the fluid is easily removed by gravity alone. 

When dilatation is fully established, marked relief or enduring symptomatic 
cure may be achieved by collapse therapy, which is primarily indicated for 
prophylaxis. If this is not sufficient, a cure is assured, if the patient survives the 
operation, by resection of the involved lobe either after thoracoplasty or as a 
primary procedure. By the newer methods of lobectomy the mortality resulting 
from the operation has been reduced to such an extent as amply to justify the 
operation in suitable cases. 

In answer to Dr. Chevalier L. Jackson’s question as to the suitability of 
thoracoplasty for a multicystic type of bronchiectasis involving a whole lung, I 
should say that in my experience the tubular type has been most amenable to this 
type of operation, presumably because drainage is least apt to be impeded when 
the lumen widens progressively toward the trachea. In the saccular and cystic 
types the danger of kinking and so of retention seems to be increased. However, 
thoracoplasty seems the most conservative operation for the saccular type when 
the whole lung is involved. Later resection is then safer, if it is indicated because 
of the persistence of symptoms. 


Dr. LEon UNGER: I have been much interested in Dr. Jackson’s address and 
wish to ask about the relationship between bronchoscopy and bronchial asthma. 
There are two great groups of cases of bronchial asthma: the allergic, in which 
positive skin tests are found and in which there is usually a family history of 
allergy, and the infectious group, which commonly shows negative skin tests and 
no history of allergy. I should like to know what relationship, if any, exists 
between bronchiectasis and either of these groups. Does bronchiectasis develop in 
persons with bronchial asthma? Does asthma develop in persons with bronchiec- 
tasis? Should bronchoscopy be performed as a routine measure in all cases of 
bronchial asthma? Is it a routine procedure at Temple University? We are all 
aware of the statement of Dr. Jackson, many many years ago, that “all that 
wheezes is not asthma.” This fact is frequently met with in practice, for we 
often see cases of silicosis, tuberculosis, pulmonary tumors and the like which are 
referred as asthma because the patients wheeze. However, most of these cases 
show pathologic changes and physical findings which either are limited to one 
side of the chest, or, at least, are more marked on one side. We are interested in 
the relationship between ordinary bilateral bronchial asthma and _ bronchiectasis. 


Dr. Atrrep Lewy: By way of simplifying the evacuation of the septic tank 
we have been using for about a year and a half a simple contrivance consisting 
of a ureteral waxed linen catheter which is passed through the so-called “Mosher 
lifesaver,” which has had the bottom cut off. (The apparatus was exhibited.) The 
lifesaver is passed through the glottis (after cocainization of the larynx), a little 
more cocaine is sprayed or dropped through the tube to anesthetize the carina, 
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and then the ureteral catheter, the largest size that will pass through, is passed. By 
inclining the patient sufficiently to the right or the left, the catheter can be made 
to enter the opposite bronchus. The suction apparatus is attached, and the secre- 
tion is removed just as it would be through the bronchoscope. 

The advantages are that the procedure is simpler than bronchoscopy, and the 
patients like it better. Only one assistant, a nurse, is necessary, and the pro- 
cedure can be even carried out without an assistant. The patient sits in a chair. 
and the physician is not in direct line with the patient’s breath. This method can 
also be used for instilling iodized oil or other substances. The disadvantages are 
that beyond the main bronchus the catheter is out of control, and that it will not 
fit in all patients. The location of the area to be drained has to be made by 
the bronchoscope, but subsequent treatments may be given by the catheter. 

After evacuating the secretion we have been introducing through the same 
catheter oxygen with 5 per cent carbon dioxide as a therapeutic measure, but it is 
too early to report any results. Dr. Mandelbaum of New York has been doing 
a great deal of work along this line and has devised a more elaborate armamen- 
tarium for the purpose. 

Dr. CHEVALIER JACKSON: I wish to thank Dr. Pearlman for his brief but 
clear and interesting review of the subject of endoscopy, and I wish to thank 
Dr. Hedblom for his brief but clearcut presentation of the surgical side of the 
question. 

In regard to Dr. Unger’s question regarding the relationship of the 
bronchoscope to asthma or to any other disease, it is that of the speculum. The 
bronchoscope is a tracheobronchial speculum. It does not seem advisable to me 
to treat any disease with manifestations in the tracheobronchial tree without 
looking inside the tree. If this is not done, one is not giving the patient the 
benefit of all that modern medical science can offer. Dr. Unger recalled my state- 
ment of many years ago: “All is not asthma that wheezes.” At the time when I 
made that statement most of the children who came in with asthmatic symptoms 
had kernels of corn or other foreign bodies in the larynx, and most of the adults 
had cancer. That led to the statement, and it leads also to the statement that we 
should not neglect looking into the tracheobronchial tree. It is true that we 
cannot look into the small bronchi with the bronchoscope, but neither can a 
gynecologist look into the adnexa with the speculum. He makes a careful exam- 
ination of the portions which he can see, combines the whole picture and thus 
arrives at a diagnosis. This is also true of the examination of the tracheobronchial 
tree by means of bronchoscopy. 

There is a slight misunderstanding, I think, in some places regarding the 
bronchoscopic clinic. The bronchoscopic clinic is a very small part of a very large 
organization. It is true that some patients come in about 10 o’clock in the morning 
and wish to catch an 11 o‘clock train for New York to transact some business and 
return to their homes the same day. You cannot treat a patient under these condi- 
tions. Before we attempt to treat any patient there is a consultation—if the patient 
is a child, with the pediatrician; if an adult, with the internist—and before we go 
far with the bronchoscopic examination there has been a consultation with the 
pediatrician or internist, the laryngologist, the surgeon and the bronchoscopist. 
We go over all the phases of the case together. If the patient is to be treated at all 
bronchoscopically, the work of the pediatrician and internist must go hand in hand 
with ours. The patients must be carefully supervised by the internist. Whenever 
a surgeon decides that a patient should be operated on we never say, “Wait.” 
If the patient is a child, the parents are advised of the surgeon’s opinion; and if 
consent is given, which is usually the case, the surgeon operates. This, of course, 
does not apply to cases of foreign bodies, because no operation is necessary. 

Summing up our presentation this evening, including the material that was 
presented in the discussion, bronchiectasis is a disease to be prevented, if possible, 
and it can be prevented in many cases. When it becomes established it is very 
difficult to cure, and consultation of all departments of the modern hospital is 
required. Team work is an absolute necessity. No one thing will make the 
patient well. 





Book Reviews 


Handbuch der biologischen Arbeits-Methoden. Part V: Herstellung 
und methodische Verwertung von Schallaufnahmen; Untersuchungs- 
methoden der Stimme und Sprache. By Emil Froschels, Leo Hajek and 
Desider Weiss. Edited by Emil Abderhalden. Vienna, 1933. 


The first part of this volume deals with the ways and means of recording and 
reproducing sound. The methods used in making impressions—phonography and 
electrodynamics—are described, and their relative values as analytic agents in 
experimental phonetics are discussed. 

The second part deals with the methods of investigating the acts of singing 
and speaking per se and the relative merits of each. 

Since each phonetic act is immediate and instantaneous, the evaluation of such 
acts requires massive statistical data. No sound is ever repeated in exactly the 
same way. The determination of norms and deviations is much more difficult in 
the field of phonetics than it is in fields where the variables are less subjective and 
therefore more controllable. The most important reason for this is the intimate 
connection between mental processes and the act of speech and vocalization. Instru- 
mentation modifies the act which it attempts to determine. Not infrequently the 
results are more significant of some peculiarity of the apparatus used than of the 
phenomenon it seeks to portray. 

If the authors are guilty of many omissions, they are to be the more congratu- 
lated. For where exhaustive completeness is sacrificed, clarity and conciseness are 
gained. In confining the discussion to only those methods which have proved to 
be of the greatest practical value, the reader is spared the ordeal (which does 
not often happen ina German Handbuch) of having to plunge through a mountainous 
sea of detail to cull from the depths that which is significant and that which is not. 

A lucid light style makes the volume easily readable. 











News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 


The American Board of Otolaryngology will hold an examination in Cleveland 
on June 11, 1934, during the meeting of the American Medical Association; in 
Butte, Mont., on July 16, 1934, at the meeting of the Pacific Coast Oto-Ophthal- 
mological Society, and in Chicago on Sept. 8, 1934, preceding the opening of the 
meeting of the American Academy of Ophthalmology and Otolaryngology. Appli- 
cation blanks may be secured from the secretary, Dr. W. P. Wherry, 1500 Medical 
Arts Building, Omaha, Nebr. 














Directory of Otolaryngologic Societies * 


FOREIGN 


CoLLecium Orto-RuHINO-LARYNGOLOGICUM AMICITL® SACRUM 
President: Prof. Gunnar Holmgren, Karolinska Mediko Kirurgiska Institut, 
Stockholm, Sweden. 
Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg, 143, Groningen, The 
Netherlands. 
Place: Stockholm, Sweden. Time: September 2-5, 1934. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SECTION ON LARYNGOLOGY, 
OToLocy AND RHINOLOGY 


Chairman: Dr. W. P. Wherry, 107 S. 17th St., Omaha. 
Secretary: Dr. John J. Shea, 1018 Madison Ave., Memphis, Tenn. 
Place: Cleveland. Time: June 11-15, 1934. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. B. R. Shurley, 62 W. Adams Ave., Detroit. 

President-Elect: Dr. J. M. Wheeler, 30 W. 59th St., New York. 

Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Chicago. Time: Sept. 9-14, 1934. 


AMERICAN BRONCHOSCOPIC SOCIETY 


President: Dr. W. F. Zinn, Medical Arts Bldg., Baltimore. 
Secretary: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Secretary: Dr. W. V. Mullin, 9204 Euclid Ave., Cleveland. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL SOCcIETY 


President: Dr. J. W. Jervey, 101 Church St., Greenville, S. C. 
Secretary: Dr. R. L. Loughran, Bridgewater, Conn. 
Place: Charleston, S.C. Time: April 3-5, 1934. 
SECTIONS: 
Eastern.—Secretary: Dr. Vernon L. Bishop, Medical Arts Bldg., Rochester, N. Y. 
Southern.—Secretary: Dr. Fletcher D. Woodward, P. O. Box, 1685, Univer- 
sity, Va. 
Middle.—Secretary: Dr. Frank J. Novak, Jr., 30 N. Michigan Ave., Chicago. 
Mid-Western.—Secretary: Dr. Arthur W. Proetz, Beaumont Bldg., St. Louis. 
Western.—Secretary: Dr. Ralph F. Davis, Mayer Bldg., Portland, Ore. 


AMERICAN OTOLOGICAL SOCIETY 


President: Dr. John R. Page, 127 E. 62nd St., New York. 
Secretary: Dr. Thomas J. Harris, 104 E. Fortieth St., New York. 
Place: Atlantic City. Time: 1934. 


* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 





